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Background

Montrose Chemical Corporation manufactures, formulates and grinds
Dichloro diphenyl trichloroethane (DDT) at 20201 South Normandie
Avenue in Torrance, California.1 The corporation has produced
DDT at its present location since May 8, 1947.2 They are "...the
sole manufacturer of DDT in the United States and produces DDT
only at its plant at Torrance, California. The estimated produc-
tion of DDT at this plant for 1975 is about 60 million pounds."3
A brief history of the pesticide DDT follows:

nppT, first synthesized in Germany in 1874, has been
used extensively world-wide for public health and
agricultural programs. Its efficacy as a broad spectrum
insecticide and its low cost make it the insecticide

for those measures for most of the world.

Pollowing an extensive review of health and environ-
mental hazards of DDT, U.S. EPA decided to ban its
further use. This decision was pased on several well
evidenced properties such as:

{1) DDT and its metabolites are toxicants with long-term
persistence in soil and water,

(2) it is widely dispersed by erosion, runoff and
volatilization,

(3) the low-water solubility and high lipophilicity of
DDT result in concentrated accumulation of DDT in
the fat of wildlife and humans which may be hazardous.

Agricultural use of DDT was cancelled by the U.S. EPA

in December, 1972. Prior to this, DDT had been widely
used in the U.S. with a peak usage in 1959 of 80 million
pounds. This amount decreased steadily to less than

12 million pounds by 1972. Since the 1972 ban, the use
of DDT in the U.S. has been effectively discontinued.”

1 Consolidated Permits Program Application to EPA; November 11,
1980; p. 2.

2 Interview with John Kallock, Plant Manager, YNovember 3, 1981,

3 Wastewater Treatment Technoloay Documentation fcr DDT
Manufacture, EPA Report Numoer 340,9-"%5-009, 976, o.l.

) rmbient water Cuality rrireria for DT, EPA Report Number
140 /5-2n0-11n, Ocuober Tai), n. AV,
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Background

Montrose Chemical Corporation manufactures, formulates and grinds
Dichloro diphenyl trichloroethane (DDT) at 20201 South Normandie

Avenue in Torrance, California.1 The corporation has produced

DDT at its present location since May 8, 1947.2 They are "...the

sole manufacturer of DDT in the United States and produces DDT

only at its plant at Torrance, California. The estimated produc-—

\
tion of DDT at this plant for 1975 is about 60 million pounds.®
A brief history of the pesticide DDT follows:

"ppT, first synthesized in Germany in 1874, has been
used extensively world-wide for public health and
agricultural programs. Its efficacy as a broad spectrum
insecticide and its low cost make it the insecticide

for those measures for most of the world.

Following an extensive review of health and environ-
mental hazards of DDT, U.S. EPA decided to ban its
further use. This decision was pased on several well
evidenced proverties such as:

(1) DDT and its metaholites are toxicants with long-term
persistence in soil and water,

(2) it is widely dispersed by erosion, runoff and
. volatilization,

(3) the low-water solubility and high lipophilicity of
DDT result in concentrated accumulation of DDT in
the fat of wildlife and humans which may be hazardous.

Agricultural use of DDT was cancelled by the U.S. EPA

in December, 1972. Prior to this, DDT had been widely
used in the U.S. with a peak usage in 1959 of 80 million
pounds. This amount decreased steadily to less than

12 million pounds by 1972. Since the 1972 ban, the use
of DDT in the U.S. has been effectively discontinued.”

1 Consolidated Permits Program Application to EPA; November 1
1980; p. 2.

2 Interview with John Xallock, Plant Manager, November 3, 198

3 Wastewater Treatment Technoloay Documentation for DDT
Manufacture, EPA Report Number 340/9-76-009, 1976, o.1.

4 Ambient Water Cualitv Criteria for DDT, EPA Report Number
440/5-80-038, October 1939, p. a-1%,

3

1,

1.
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Since the 1972 EPA pban, the use of DDT in California has declined
steadily from 1970 to 1976. After 1976, the use of DDT has not r

been reported:

USE OF DDT IN CALIFORNIA 1970-19813

Agricultural Agricultural

Year Agglications Pounds Acres
1970 8,284 1,164,699.91 643,899.13
1971 1,166 111,058.02 63,651,.68
1972 913 80,800.27 42,094.90
1973 25 1,295.77 544.40
1974 2 226.56 135.00
1975 0 5.08 0o
1976 2 219.64 14.60
1977 0 0 0
1978 0 0 0
1979 0 0 0
1980 0 0 0
1981 0 0 0

while the use of DDT in the United States and California is virtu-
ally non-existent, Montrose Chemical Corporation has continued to

manufacture DDT for export. Montrose has sold DDT to the World ' %

Health Organization, the U.S. Agency for Internationai Developm
and directly to foreign nations in the Northern and Southern

Hemispheres.6

5 Compiled from pesticide Use Report, california Dept.
of Food and Agriculture, Annual Summaries 1970-1981.

Note: The preface to the Pesticide Use Report states
that "for uses of restricted materials reguliring a

permit (Calif. Administrative Code Section 2450 et. sed.)
this report reflects total usage." The calif. Adminis-
trative Code Section 2450{1)(5) lists DDT as a restric

material.

6 Wastewater Treatment, supra, P. 10.

ent,
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Montrose Chemical Corporation notified EPA of their hazardous
waste activity on August 5, 1980. The corporation indicated that
they generate and treat/store/dispose of the following wastess:’

EPA Hazardous ‘Waste Number pescription
D002 Corrosive
U034 Chloral
u037 Chlorobenzene

ud6l DDT

The company's hazardous waste permit application estimates that
they produce 50,000 tons/annually of corrosive hazardous waste

which is stored in tanks.8

EPA conducted a RCRA Interim Status Standards Investigation on -
December 22, 1980. Company spokesmen stated “that a series of
underground collection tanks, each with a 20,000 gallon capacity,
are emp;ied every day by pumping into 50,000 gallon storage tanks.

The liquid wastes are hauled away by tank trucks. Montrose has

disconnected their sewer line to eliminate all possibility of

discharge. All runoff is gathered in an open concrete pit and

reczcled."9 (Emphasis added.)

Prior to April 1970, Montrose was discharging its liquid waste
directly into a sewer trunk line that led to the Joint Water
Pollution Control Plant (JWPCP) of the County Sanitation Districts
of Los Angeles County (CSDLAC) . The effluent from this plant

was subsequently found to contain the highest levels of DDT of

any major Southern california municipal wastewater system:

7 Notification of Hazardous Waste Activity to EPA; August S,
1980; p. 1-2.

8 dJazardous Waste Permit application, attached to Consolidated
Permits Program Application to EPA; November 11, 1980; p. 3.

9 RCRA Interim Status gtandards Investigation, EPA Region 9
Surveillance & Analysis Division Report; February 25, 1931; p».

1

i
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"Although reliable monitoring of JWPCP effluent did not

begin until January 1971, the evidence available indicates
that prior to April 1970, Montrose Chemical Corporation was
discharging on the order of 300 kg/day total DDT to the
CSDLAC sewer system from its pesticide plant located in the
Ccity of Torrance. Twenty-four hour composite samples
collected from the system above and below Montrose on March
30, 1970 indicated that at this time the plant was discharg-
ing approximately 290 kg/day of total DDT to the wastewater
system, Although this was the only such sampling conducted
before Montrose began hauling its caustic liquor wastes to

a landfill disposal site in April 1970, analysis of a sample
of this caustic liquor waste taken directly from the Montrose
waste stream on August 4, 1970 indicated a total DDT concen-
tration of 3,400 ppm (mg/l). This corresponds to a total DDT
emission rate of about 270 kg/day for an average quantity

of caustic liquor waste of 83,000 1/day, in good agreement
with the earlier estimate (CSDLAC, Jan. 1973). The Montrose
plant was built around 1950.

Unfortunately, records of previous Montrose discharges to
the wastewater system are not available. However, sewer
sediments collected at two stations downstream of Montrose
on May 14, 1971 respectively contained 165,000 ppm (16.5
percent) and 130,000 ppm (13 percent) on a dry weight basis,
conmpared to 300 ppm (0.03 percent) found just upstream of
Montrose (CSDLAC, May 1971). A subsequent sampling of two -
stacions downstream of Montrose on July 15-16, 1971 revealed
sewer sediment total DDT concentrations of 32 percent and

39 percent, respectively,‘suggesting that almost 30 mletric]
tons of total DDT were contained in the sediments of the

200 m[eter] stretch of pipe between the two stations (CSDLAC,
Dec. 1972). ' '

Following the April 1970 initiation of landfill disposal of
the Montrose caustic liquor waste, estimates of total DDT
discharges by Montrose (based on upstream and downstream
collections) decreased significantly, from 290 kg/day on
March 30 to 20 kg/day on July 27 (CSDLAC, Dec. 1970).
However, direct analysis of Montrose effluent indicated
that the reduction in the DDT input rate to the sewer was
actually much greater than indicated by the above data. A
twenty-four hour composite collected on August 14, 1970
yielded a daily input value of 0.1 kg total DDT, and eight
such composites collected between August and December 1970
indicated an average input of 6.2 kg/day (CSDLAC, Jan. 1973).

Despite this very large reduction in DDT discharges to the
system, the contamination of sewer sediments downstream from
the Montrose connection apparently resiclted in a much slower
reduction in the emission of total DDT via the JwPCP effluent.

BOE-C6-0176688
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Five years after the termination of the Montrose input, the

MER [Mass Emission Rate] of total DDT to the Palos Verdes

shelf (approx. 1 m{etricl ton/yr) was still more than 15

times that from the. comparable discharge of Hyperion municipal

wastewater into nearby Santa Monica Bay (approx. 0.06 m[etric]

ton/year),"1
Water researchers have compared five major sewage outfall systems
in Southern California., They concluded that “The largest values
for both concentrations and horizontal and vertical gradients of
DDT compounds are observed in the bottom sediments off Palos Verdes
.... There is a 1,000-fold difference between median DDT concen-
trations in the Palos Verde area and those in the Point Loma areas
.... Analysis of DDT concentrations measured in the Palos Verdes
sediments indicates that between 180 and 250 metric tons of this

pesticide and its residues are contained in the upper 30 cm (12

inches) of a 48 sq km (18.5 sq mi) area around the outfall system."'11

For a discussion of public health impacts due to the JWPCP discharge,
please refer to Appendix 1 of this report, "apssessment of Public
Health Concerns Associated with Trace Organics in Seafood.” This
assessment concluded that "consumption of fish from the Whites Point
area would pose about a 170 times greater risk from DDT than conhsump-

tion on an equivalent quantity of fish from a control area."12

10 Synoptic Survey of Chlorinated Hydrocarbon Inputs to the
Southern California Bight, by David R. Young, Theadore C.
Heesen, and Deidre J. McDermott—Ehrlich; Southern Calif-
ornia Coastal Water Research Project Authority; June,
1976; pp. 9-12.

11 DDT in Bottom Sediments Around Five Southern California
Outfall Systems, Southern California Coastal Water Research
Project, December 1974, p. 25.

12 Final Environmental Tmpact Statement/Environmental Impact
Report: sSiudge Management Program tor the Los Angeles/
Orange County Metropolitan Area; Epa Region 2; OCEobEr,
1930; p. E-28.
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pDT has several metabolites, the most frequently found are DDD and
ppe.13 The levels of DDT, DDD, and DDE occurring in marine
species found off Southern California have been extensively
examined.l4 Levels of DDT, DDD, and DDE in coastal waters have
also been studied by the Ccalifornia Mussle Watch Programs

“The California State Mussel Watch (SMW) Marine Monitoring
Program has been operated since 1977 in California under
the sponsorship of the State Wwater Resources Control Board.
This monitoring program is performed for the State Board

by the california pDepartment of Fish and Game., Monitoring
stations have been maintained along the california coast-
line, in most of the bays and estuaries, and around five

of the prominent offshore islands.

The SMW monitors the accumulation of trace metal and syn-
thetic organic toxicants in marine mussels. The monitoring
results serve as indicators of spatial and temporal distri-
butions of these. toxicants along california's coast. The
information is used to identify, or flag, potential problem
areas where abnormal accumulations exist. This will lead
to isolation of particular pollutant sources in the problem
areas for follow-up water quality control actions. 1In all,
eleven trace metals and over fifty synthethic organics are
monitored."15 -

The California State Mussel watch Program Reéport for 1980-1981
suggested that the higher levels of DDT in the Los Angeles - Long
Beach Harbor area.was from a recycling of DDT, or a chronic'ingut
from surface runoff or aerial fallout.l6 However, it also con=
cluded that the lévels of DDT were not the result of recent

inputs.17 This conclusion may have been premature. For 1981,

13 Ambient Water, supra, Pp. B-1.

14 Changes in_the Amount, and Proportions of DDT and Its
Metabolites, DDE and DDD, in the Marine Envircnment
Off Southern California, 1636-72, by John S, MacSregor.
Fishery Bulletin: Vol. 72, XNo. 2, 1974.

15 california State Mussel Watch 1280-31, State wWat=ar Ressurces
Control Board, May 1932. Parc 1, . L.

16 California State Mussel watch, supra, Pavt [Il, 5. 58.

17 California State Mussel Watch, SuDC3. part [I1, 3. A2,
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the Program expanded the number of mussel watch stations in the

Harbor area., Late 1981 data indicated that the greatest concen-

tration of Total DDT and metabolites (DDT + DDD + DDE) was found

at the Dominguez Channel location (top of Consolidated Slip).

Since DDT is manufactured as 92% pprl8, and metabolizes to DDD

and DDE, the ratio of DDT to Total DDT and Metabolites can be \
used to assess the relative age of DDT found in environmental
samples.19 A comparison of these ratios (Appendix C, page 5)

indicates that two of the three mussel watch stations with the

highest ratios within L. A. Harbor were the nearest to the outlet
of Dominguez Channel. Consequently, the Dominguez Channel was
not only suspected ot having the greétest input of DDT, but also

contributing "fresher® DDT than was already in the Harbor.

The mussel data initiated EPA's interest in identifying potential
sources of DDT. Montrose Chemical Corporation became a likely
suspect, because of its location within seven miles upstream of

the Harbor, and its history of DDT production.

A search of state and local agencies' files revealed that the

Los Angeles Flood Control District routinely sampled flood control

channels for priority pollutant analysis. One ot their stations,
Torrance Lateral at Main Street, is a tributary of the Dominguez
Channel and downstream of Montrose Chemical Corporation. The

analysis of water samples at this station shows elevated levels

18, See page F-1. 7.1% p,p'-DDT + 14.9% o,p'-DDT = 92% DDT

19. See Changes in the Amount, supra.
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of DDT, DDD, and DDE, particularly during periods of stormwater

flow:
L. A. Flood Control District
Sample Analysis 1977-1982
Mean Concentrations (Parts per Billion)
Total DDT and
DDT (%) DDD (%)  DDE (%) metabolites (100%)

dry weather .30 (40) 11 (1s) .34 (45) .75
wet weather 4.90 (83) .38 (6) .60 (10) 5.88

This analysis also indicates that “fresher" DDT is released in
stormwater flows than during periods of dry weather, Their station
location and sample results, gince 1977, are included as Appendix

A to this report. Also include are STORET summaries of sample

results, and statistical summaries of wet and dry weather flows.

Investigation

The purpose of the investigation was to determine whether DDT is

" being released in stormwater from the Montrose ftacility, entering

a storm drain, and flood control channel., Soil sampling was planned
to determine whether property adjacent to the Montrose facility

has been contaminated with DDT. All sampling was performed off-site
from Montrose Chemical Corporation property. 1f significant concen-
trations of DDT are found in stormwater leaving the site, then
stormwater on-site is expected to be contaminated. Likewise, iE
soils are contaminated off-site, significant amounts ot DDT would

be expected to exist on-site. Since no on-site sampling was to be
performed, no notice of this investigation was given to Montrose

Chemical Corporation,

BOE-C6-0176692
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Prior to sampling, permission to sample was obtained from Farmers
Bros. Coffee, Los Angeles Dept. of Water and Power, and the Los
Angeles Flood Control District. The L. A. Flood Control District
installed an EPA lock on a gate to the flood control channel access
road at the southwest corner of Torrance Blvd. and Vermont Ave.

EPA access was necessary to obtain a stormwater sample at the

peint where an underground storm drain {Project 685) discharges

into an open box channel.

on November 9, 1982, Emily pimentell and Steve Simanonok arrived
at Farmers Bros. Coffee. While it was not raining, it had rained
durjng the night. Water was still flowing through the holes in
the curb of the Farmers Bros. parking lot and into the catch basin
in the parking lot. The investigators obtained a sample of this
water using a hexane-rinsed, galvinized steel trough to cgllect
the water as it ran across the pavement, prior to entering the
catch basin. We were joined soon afterwards by Pat Herschelman
and Rich Gossett, who had aéreed to assist us with the water
sampling for the day. We then proceeded to sample the water in

the ditch leaving the Montrose facility.

This being the first time I had been to the site during wet

weather conditions, the flow path was now apparent between the
Montrose facility and Farmers Bros. Coffee. The ditch is about

two teet wide and tour to six inches deep. Water leaves the south-
east corner of the Montrose facility in a aitch wnich passes under
a chain link fence and tlows south to Farmers bros. Coffee on tne
west side of the Southern Pacitic Railroad tracks. The stormwatel

runs 300-6C0 teet trom wher=z 1t leaves the Montrnose faciiity. and

BOE-C6-0176693
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ponds between the railroad tracks and a parking lot curb at Farmers
Bros. Coffee. When the pond reaches a height of several inches,

it overflows through holes in the curb, flows across the pavement
and into the catch basin where we had sampled earlier. The flow
path to L.A. Harbor and San pPedro Bay is included as pages 26-32

t.o this report.

Since the rain had stopped prior to our arrival that morning,

we decided to postpone further water sampling until it began
raining again, since we wanted to obtain water samples during
actual rain éonditions. At 11:31 am it began to rain, and we
resampled at the same locations as earlier that morning. This
time we obtained duplicate samples of the water flowing into the
catch basin at Farmers Bros. coffee. Emily hexane-rinsed the
trough and then rinsed it with the water to be sampled, prior to

obtaining the duplicate samples at the Farmers Bros. location.

pat Herschelman and Steve simanonok then proceeded to the flood
control channel where the underground storm drain (Project 635)
discharges into an open concrete channel. We sampled this dis-
charge using a depth-integrating sampler, an apparatus which holds
one sample bottle and is lowered by rope into the water. A fin on
the sampler points the bottle opening into the flow to be sampled.
By raising and lowering the rope duf1ng sampling, a representative

sample ot the water flow is obtained.

Meanwhile, Emily Pimentell and Richard Gossett went to a catch
basin at the corner of Knox and pacific Gateway Drive to nbtain a

stormwater sample that was not jowngradient ot the Montrose taci.lix

7o
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We assumed that this sample would contain background amounts of DDT

from other sources, such as aerial fallout of DDT from Montrose

grinding operations (see Appendix D for a discussion of the aerial

¥

fallout of DDT).

We then proceeded to our final water sample location, Torrance
Lateral at Main Street, where the open box channel has been sampled

since 1977 by the Los Angeles Flood Control District (see Appendix

A). We again used the depth-integrating sampler. unfortunately,
this sample was broken during shipment to the laboratory for
analysis. However, the L.A. Flood Control District did obtain a

sample at this location the following day.

After obtaining the Torrance Lateral at Main Street sample, we
returned to our previous location off-site from the Montrose
facility to take a blank sample. This entails transferring an
uncontaminated sample of water {(sold as steam iron water) to an
EPA sample bottle in the area of the greatest suspected contam=-
ination. This blank sample is then labeled, numbered and shipped
to the laboratory in the identicai manner, and along with, the
other water samples. This procedure checks against contamination
during sampling and cross-contamination during shipping. Further-
more, it is.a check of laboratory quality control, since the

identity of the blank sample is unknown to the laboratory.

Because I expected the area at the southeast corner cof the Montrose
facility to have the greatest contamination, I went to this location

(as twice earlier that day) to trans:ier the blank sample. Wwhile

BOE-C6-0176695
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standing near the Montrose fence, a Montrose employee wearing a
hardhat labeled *Jody" appeared and demanded to know who I was and
what I was doing there. I told him that I was an EPA investigator
and was obtaining water samples. He went into a building on-site
and returned with his own sample bottle. He sampled the stream
flow on the Montrose side of the fence. Montrose records should
indicate a water sample which corresponds by date and time to the

EPA blank water sample.

on theAtollowing day, November 10, 1982; Emily Pimentell and Steve
Simanonok retufned to the site to obtain soil samples. We were
joined by John Wakamatsu of the Los Angéles Dept. of Water and
Power, who had requested duplicate soil samples from their property.
I presented John my EPA credential and explained the activities
that were to tollow. We had established a grid pattern on the
ground the previous day and marked the intersecting corners of
each 75x75 foot square area (5625 sq. ft.) with an orange flag.
These flags were to be used as reference points to describe sample
locations. We obtaiﬁed a total of 1Q soil samples. Duplicate
samples and a combination Receipt for Samples and Chain of Custody

was issued to John Wakamatsu.

Water and soil sample analysis summaries are presented on pages
14-16 of this report. More detailed summaries are included on

pages 57-59 of this report.

sampling locations and methodology are further described »y EPA'sS

Technical Assistance Team in Appenaix E of this revort,

BOE-C6-0176696




1699.10-90-3084

WATER SAMPLES NEAR SITE

PARTS PER BILLION

[ocation Total DDT
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WATER SAMPLES DOWNSTREAM

PARTS PER BILLION

Location Total DDT
S 17.29

L. A. FLOOD CONTROL DISTRICT

SAMPLE ANALYSIS
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SOIL SAMPLES = PARTS PER MILLION

Location Total DDT
A 1,915
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CONCLUSIONS

1. DDT and its metabolites, DDD and DDE, are leaving the Montrose
Chemical Corporation site via stormwater runoff. This discharge
enters a catchbasin at Farmers Bros. Coffee approximately 500 feet
south oﬁ Montrose; The underground storm drain system runs for
approximately 3/4 mile, where it discharges into the Torrance
Lateral Flood Control Channel. This channel then runs for about 2
miles to the Dominguez channel, a tributary of Los Angeles Harbor
~and San Pedro Bay. The tbtal distance between the site and L.A.

Harbor is about 9 '1/4 miles (as the water flows).

2. EPA water sample analyses "significantly underestimate the
DDT and related compounds -of a stream” (p. 56). Despite the under-
estimation, the DDT concerntrations found leaving the site and

entering the catchbasin range from 209 to 483 parts per billion.

3. The discharge of DDT and its metabolites has contaminated soils
off-site to levels as high as 1900 parts per million (.19%). These
soils, are readily accessible to the public, with residehtial areas

located within 500 feet. Human contact with contaminated soils and

water is a potential threat.

4. The off-site soil and water contamination is adjacent to Farmers
Bros Coffee plant. Air and water pathways into the plant were not a

subject of this investigation.

5. Los Angeles Flood Control District water monitoring data
indicate that DDT/D/E releases have been occurring since monitoring
began in 1977. Statistical summaries of this data indicate that
the DDT concentration in stormwater flows is at least five

times the DDT concentration found in dry weather discharges.

BOE-C6-0176700
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6. The stormwater runoff remains unabated and represents a

significant input of DDT and metabolites to the marine environment.

california State Mussel watch data indicate elevated levels of DDT

and metabolites entering L. A. ‘darbor from Dominguez Channel.

Toxics monitoring of fish tissue from the L. A. Harbor area shows

consistently high levels of DDT.

7. Montrose sewer discharges {which have now been controlled)
have created a large “reservoir” of the pesticide in off-shore

sediment. v

8. According to recent EPA estimates (Appendix I), consumption of
seafood from the Whites Point area may present an elevated health
risk due to DDT contamination. The risk is presumably greater for

those individuals who consume large portions of fish in their diet.
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PHOTOGRAPHS

Photographer:

Camera:

Exposure:

Film:

Date:

Steve Simanonok

Nikkon EM
50mm lens (unless specified)

Automatic

Kodak Ektachrome
ASA 200

November 9, 1982 (unless specified)
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7:50 am - Discharge flowing throuqh curh
into catch basin at Farmer's firos. Coffee
parking lot.

erttam

<
B

%S
‘;}-

Emily preQrinsing trough prior to taking samp.e V2127,
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5 am - Emily obtaining sample Y2122 at Farmer's Bros.
fee parking lot :

-

8:28 am - Emily obtaining sample
Y2123 from ditch leaving Montrose. |
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View from railroad tracks to nbrthwest onto Montrose
property (behind fence). Emily standing where she
obtained sample Y2123.

View from sampliing j
oroperty.
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View to south along railroad
tracks. Discharge flowing

from Montrose ditch to Farmer's
Bros. Coffee (at right).

“Aapnet.  Arrow points

200 =m telephoto of fioo r
85 302 naxt *wn 3n0L0S).

to outlet point of ?roject
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) M - *
Yiew down into Fiocod fontro! charnel. _‘;“eoth-wn,eqraumq
sampler faces into outlet of Project 53%.
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prm
1

i

!

29 frem Torrance Lateral at 'lai

Sample 721

v
into directicn of

Street.

enth-integrating sampler faces

TiOMW.,
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11/10/82 10:45am. Fmily
obtalning soil sample #2133
from Location B - Outside
Montrose fence adjacent to
drainage ditch.

( . .
11/10/82 11:10am. Emily obtaining soil
sample #2135 from Location D - Adjacent
to drainage ditch.

¢

‘1

¢

BOE-C6-0176709



MONTROSE CHEMICAL
CORPCRATION

L0S AMGZLES DEPT. OF UAT
RIGHT-0F -WAY

ER AND POUER

fence

PARKENS LOT

FARMERS
£20S.

COFFEE

OFFICES

(CAST 320 - MOVTAESE )

APRIRZ T (4O

TE A0

EETWEEL SITE
eATer BRS

w PET

aporox. scale; 1!

fprn s

Wy
.

and curb

Lenee

~,
T

<

’
PPN

R
3

bl e e
™=

bdnd

LR LA AL L A

't

Y

bbd
LIRS S A N

iy

ffbeed
pemfetd

N
T

THERN PACIFIC RAILROAD

4. y;‘
gyt

S0

b

N
b=t T v

At
+

.
~<f‘-...
b bk b o oy

NORMANDIE AVENUE

N

BOE-C6-0176710



: : N Y 1 Jd 1 O 1 4 T Y 1 i oY% v o o
l...l..l«..-llml.r.lf.-.-._ —em—=eF -t JN-Y--W—N¥—O—N 1.r_|J

“o—
A
-

—

7/

HO:FT H
Py,

=3RS = e
Frow Ry CZT70

T
e~y T e s T
)\\ §§§§ h&kh & ” wy ..4.2%;%”1/\ v.uumkﬁmm: J

~ . e ’
iy : : , ?Izzo 13 EHUYISINYY) MY SN :1&...) \/m
/.
e

B fN. § ..l.l T [ZJ.M b|¢<ol 1 — / //g - ’ .:u/~ » -
/ a )Avnmd,d LR W) //.I. .y
—/ // / /. /V / / / 9@ &»EE{”:./JH l/ -~ ////

i\“\b %U\N.QU V. %snﬁu voevo .&.ou.m_ NN LW /e(/;/l. N RSy
- Ec..f...& d,uQu.,.a T 4 : N

WUE EToRN QREIA

CAsE
BATCH B35S FCRAHYLY.
vz,

%
-
"o

Y
’

..,L 3

RN, g
Tl

A

A . - ./..
..,. waa T\y_ -1 x \ﬂ..wuamwf,

n_ﬁ.ﬁdgzﬁ.,
- : . . T e ]
s———— . . o " . F!J:Er\
.. . . U SO >_,
. h.—\uﬂ .... - ‘ I. U w
’ R = N\
, ®
-
>
*
1
z
(]

R
STy a ReTrwoots corsnad’
"ASNOHIEY N Q2S04 Odt

e \‘ (u.\nmoﬁ |

\un.a murmu..
= ONy
LU bR« AZT3)vood wenid A
uQLLO\riOP\uuQcmusz_xu o.

|
L

BOE-C6-0176711



-

; | I isces eoe e
| 1] | +°SC ZARIES 16°TO 18°E <
a ' l_ DHBWN
i | HIC
= I A -
gl I il 87 SC6 2L EE ‘
<>I : f 10" ML b 94 IS¢
: _ 4" SCG_22"N % (4BND)
- ; ] . v SCG VLT 25'X 23 (A8ND)
g ' Sy
] 2 (N 3
v & ™S / i _ o|m _
o \ o~ Yo
Y By ') + \? ‘m(
M ! {
:\ \
\ T N 24" RCPSO & 2041'
! i .
N PTT 4 TO 245's« 24"
= |
\ X " Sce N 8°csa REINFORCED
[ ) eTE
o : 2" 5¢G (48nD) %3%?
| J L 61'012;:\
1 A —‘i‘ .CJ o AL
4 T
i T O} ALLEY 2
| >
! el
t Z j
! + 8 -
: ¢lo ="
] 4 :'
! i e
1 ﬁ
y :
Wi, :
<. NorTH
|
t

S (1 .
' )
/! i e creacss 22 &
L L — 'vl}ug. P TP WE M EE
CH=E 2322 - mowTROSE 1] S
Frow PATTY EETETH T T
WEST 510 ¢F AORMpWI/E 4lbk - - N .l L7
AvE f 209 LA sresE r—t: , s LamiEs 18 T T
R ~ bl o s = -% -

BOE-C6-0176712



»
...?«.
. B cpe mus po Ol W)
- (/ v 20y - Py w0 ..\u:\‘ -\\i §et-ae ~—¥F ‘dnl..ll 2 - "
¥ POPRIIY A0 i MPOT dasvd i@ : / ) y M T RA S bl N
(MIpdS B 121408 wor: suriies 00> v Ben. 57 ~ - R argare o .
N g 4 - DR RN R )
o TresrTe Nivsa § wwols e SN Y
St PSP L Se P '
g " P 0 L Ve gz ALNNGY  LSINHLNOS &€ -Md) ~o ey AT |
v : y AUGCA LoD o 205002 sony ol 0 A A ~
= . % o - A LwnoQ : -
. lﬂn.Uu g Pp-rim 212300 Eada KL ER¥ J 4 ._ s l..h
%35, € 5609 ,J
ya IR o S 6es o2 - w
! . X : YN .
Vidg gy i o, » ol 29 2092 -+
) - S, Lt ~
g wl G s -
3 P!
I " y
> ; -~
L By ey
.’ h N
.\t Z w
e T,
- 1 —_— T3

) ot
e, ; X ~allp” =
e N;a..uw . ”m Ay\Q‘h‘h..vuﬁ ‘ \

e -
R Y T A NI
/h.y.-..v et 28 ‘\ - T

—

!

- o = b -1 . - L4 ~
FE-e T el —— el -h LN \ 43 - e D4 . .W‘hﬂl
=S ST T K . \\ ;.%4. A «ﬂm.v ﬂ (RIS 3 -
e RN 7Y b <0 "\ A e LR 5.
b . FER \ \ 24 ) s e v N 1 LIRS -
;“ L \ruv\!\.\k\ G-r,t k! A,ir-w‘,... ,i P l;'.;
—H L RS Rt W R A Thrd '
: PL A -3 LA’ 1N A AN P o
\ 4 ) o) g -~ ' . K i 4 s T W e h
DFenSul | B e (R oSS ; L
. 5" , o-c 3 PR A > g [\Y] Onu,xn /.\.— ey g \ 2 l/
[-g= . %! i s ! .o CTWE - ﬂ v
QIVU:WG..JI B -f Fidg S \ﬂ.ﬂ. - ey P\MWW\U. Egﬁ.i s & ‘e kY o.L» -
e . M T - 4 _ ) e [ »
L g - ¥ X .TQ-\U-—- g, Eooipa e !
o ¥y~ Fagine 4= | ¢ j
9 NI Jau 81 10N 7 n

.. 2 : ., 3
et it e St bl 1k At L S e o

-—

=

r
KEWwred AL

f e ) -
PAEITBAINTS ‘3 NOAY- S A PLE I,

e

L =] 82 rtl_w
- e O L ot ey Y E I
. pes s SR (I Serha A W, AN
3 17 AR
: \ mmf _,:
N
3 TN
ly 3
5 &

BOE-C6-0176713



FREEVAY

TR T
i -...(
‘u

e = —a—

i

PR
> ag

=

)MIN\ vtz
‘ O’\l.f CUUKSE

 — e -

WUIRR

=

I

1

|
] v —-‘n. ‘— - o - T “
TN~ et ~ kR :
- o P
RE> <

®

T

90\;-/«—5“

‘ ""'u.“m;mlm

.

,mu ,4 . ._'

F -
g T r’?'°l werd ! 60 L3 pagt
-‘-.;\’_.-_l_‘!ﬂll"rr ,\“l‘l ‘_" ’ (l)lw § i 35 ?_m\ g{l_ﬂ?ﬁ%ﬁ
;1"—"’ [ -~ -.‘|" . -ti-l-’.:l 2@-—7 |J’|'| -—} s \— .tn",\
_.§_=.=.lL_= = S £ q'-'x“”"'l"i"" e
. jzumL ‘ARBOHP\WI(‘M‘I\R’}' J‘.J 3’0 i l | ‘_5—‘ : 0..
LN ||HOS tTAu@MAN 5= 12 4 W\ Cm:.9n (R
- ‘--‘l w fi ‘anpeoe e 8| ,"."‘ R o=t
U2 N :’_---—-‘-.:-W SES B S '
‘-r i ?‘!“ _‘1::‘“.." l:v ul-l| ‘it o I "fy‘ < hg89me V- s
pr— W SCHI L B I SISy e oy Ut
i )| SR v.,oh .
L Y e P - .
ol TR 40 % LY A
e TR P Ay
; aE'::’..'l'iE’xii".,"
- P -7{‘“"““.1. el T3 |--‘ l
el R S Lo g:\-l: ~ —
' X ll ,:., b ':"E"f_'..’-_l :
0.;888s0s |-M';a",-- SEE
':::\"l B Y K SN
VT I FEL N -2
' -ty et
0}-—5 .‘f?-zzy - /:}014/7;eofh
S/t
KEwceq ,9,,_ '_V o= 7o
2 oy

BOE-C6-0176714




Al

vy

A\

.

|

&)

S XITVITN

ds

NFSEE I, VRRRSLA

y J7
H
———p 4

“s,7F

R AR -

PO,

~
=22
-
g3
v 3 E
1] E
Zz 0
b1 g o D
5 G a
fEad El Ni
: 29
>
z
mZ
L - r o
-n

T

Frow PATIY Fre

oY

k|
4 A - !
S\ LS AVEELES A

CASE SED22Y = MEUT B ’\Ccﬂxwf?rfo SkIP

ey o
= e 0

LoV EZ CHAYLEL

-~

i

BOE-C6-0176715



':‘?:-Ll '4-.'-‘“!’7“' >

A

D S — S — s
PP SRS EE——CEE N B N LN R ] '

14j NVvse

")'w

¢~
g
z
z
' I3}
. ' Pl [ [
. : v . m
: v L ' i
1} v N : H = fa]
. L3 a
ot .t . € E ™
' = : : P o § ,
! . s 7 m !
: : e ’ f r\
. .
'
3 N . .
. - 3 : LI ¢ .
i : A Vooeor ot
E . -
. . .
= - “ v
¢ ' : ' .
. B t .
. :
. B v\ .
: . ' . . 1
[ ; ]
K l . - '
rad ’ T
. -
T
[ < Tz
(=}
< E
(7] [}
2 m
H no
5 a? e
3 x
2 X _’z’ -
s |* s .
1 I 2?,2‘ ~
a T
‘o 3 Scln
- 5
m
" - »

e

BOE-C6-0176716



L179710-90-3084

ENVIRONMENTAL PROTECTION AGENCY
Qttice of Entorcement

CHAIN OF CUSTODY RECORD

e~ Y. - C

[T DR
T

Cih .7 Reclon® t

" 216 Fremont Street AN
" San Francisco. California 94108

PROJ NO

PROJECT NAME

> f"""‘\p' v

EICF

Co .,

v

1

l

4. 2144

-',' a7 No. _
SAMPLERS 1Siynature) / /J(( 4 /{C‘ Ld_,uw/rf £ f,‘. Qe i ’/{OF oo
1. tlz .( ~ kjw /)ﬂ((/lh «lf”’(f (v CON- REMARKS
a | @ : TAINERS .
sTa no | pate | TiME | B g STATION LOCATION ! . o
(] : . ’
Wik / Sunple 1Y 3-2122 | | || surfun nler samples (Ya o M
) Va .} 9-3133 a } IO

!

4-21d5

[
!
| a-31ab
[ - 9-312%

]

q-2129

T
T
l.
I‘

|
l
I
|
|
|

qQ-1129

NN NN

:lx ;
- 9-2130 ] : n
4 ) 4 N/ :
o f 57’: b / 9-21 3} / e / ‘
t
thnuulshed by (Signature) Date / Timse d b 1Signature] Relinquished by: (Signeture) Date /Time | Received by: fSignatuce}
e I /G- v Z"' 4 :
Clelwf ( “:“‘ ARt o
Dol A oo | /4954 é’m Ins . .
Relinquished by (Signsture) Date /Time Recmvedl:y (s lgnmml Relinquished by: (Signerure) Date /Time | Received by: (Signature)
U R '
ey Leecerr j | 952 1 fp 8K
Retinayishyd by (Sipnarure) Date /Time |Received for Laboratory by: Date / Time Remarks
(V ;o Vit 3 {Swgnature)
o ol Ik f/ o 7
IR T 1 Sick # DY VD L%, ,
Dutribution: Oniginat Accompanies Shipmant; Copy to Coordinator Field Files e .

T

0o

&0
.-'-{--I

el

a -

St

3y
I

TR
LD

by

Sy i

3

- BB i B

¢ e e e bt WM s




P
L e

ey e et ————

o : ARBILL NUMBER
PLEASE COMPLETE ALL INFORMATION IN THE § BLOCKS OUTLINED N ORANGE 105668533 !
. SEE BACK OF FORM SET FOR CQUPLETE PREPARATION INBTRUGTIONS
e | [0/ 7]
. ; X w(wlmp . lmhma-mw
IS WS R o —-—-———‘.v» E | s Mome
R 4 ' AN C . . " ¢t e PEY R
COME ANY B - ) DEFARTMENT FLOOR MO GouPANY T T DEPARTMENTFLOOR NO [
o EbD /‘ AN / - - b TS I AV v :
STALET ADDREGS e Ly . . .o STREET ADDRESE (P O BOX NUMBERS AHE NOT DELIVERABLE) T
ELYN I, P 4 sh' Y Lk e N S - = 2 - l;
. H f MT 31‘ s R T [ SPTTCY . N [ id. " “ - ! S
ary B IEETN L KATE . d arty
“‘: D N S & RO P {4} .. - =
Ah ft-AM(.'l)*(‘ u(‘\' IR IEHT RS ¥ 1 T N AT 8
e s B U3 LA THES HPME NT, SHIPPLA AGALLS THAT |
: 105555533 - ; o FEL SAALL MOT BE LIAMLE FOK SPLCAL, BIODEN g
Q|“ll|'0]" 11 ] mmmmrmm&u’i‘sm;u 4
- 3 CANAAGE HEREDS . € £ C. DG ;
e PN |t o] ey
M . N A . ( 4
. “ —r— mmxomwumﬂlvw Co & {
vl \ Saciber " - " On REVERSE OF SMIPPEAS COPY, UNLESS YU GEQL ARE . I -
IR 0 o ‘-"’ O '”"‘ )('","",““_f"‘ D!“": 4 GER VALLE. T LABLITY OF FEDERAL EXMESS CIR T ‘
[ cot s At " . An--—-n:m.&n-— YY) = o - Y o PORATION S LIMITED TO 3100 00 CEDAND VALLE GURGE £
RS 1w DRAERY A0 EDAL NACLAE ECES | WHGHT 3 ' L “
OLox ALY (ME BSX . X SEAVICES RLOURED .
BRIy gt e erraeetrars rrrrrass Pam H AGTARO ., ADVACE RGN
TY ONE (P-1) 0'“"","&“?'! WOLD FOR PCX UP AT FOLLOWNG —+—¢ . . .
LOYNY T PR P (] Eﬁmu l'&&.islﬂ‘.lrl)lm [ P .
COURILA PAX ,Dru--u—n - "3 . / ) L] AQY#R0 ADVANCE GESTIATION
KPS D & e o
{8} srieane .omk'_.-.— 'K“ S . - - | . R l K
18 ey .D s :w' e e et -+ m WD Ti“' : S e
sy L, e ""—""'.2:'.'.'.,".‘ : SR R S «
STARDARD A LT T ] TR
D m-xv -...-u S, .
4 s e
- e . > AT
Lwnmsmmu:nmmv
JOOMGAY Thead FRIDAY) SEE SPECIAL '
BN FOA SATRUAY OELIVLAY,

e e e —— s . S+ = i i A P G i b e S | e n e an. A — i M Y S A S G, s it

81/9110-90-3084




@ SAMPLE CONCENTRATION

(@ Ship To:

(CMOD‘) &ﬂ‘“”"hrfl A"UIII"I i l_ l h(_
S o _ -.,X. Law G29S Puoer Tue & A
+ ‘Sample Site Name/Code: “| " jh — ModmmCmum éﬁocmrmh‘c Cu R
/Vrjn‘f’l“ﬁﬁc’ &,1"‘"11 S ‘ MJ“ , ANy
- Jl’hmc’ /YV 7P /
Trrrrae e O 1. 5%1\'01:,1“3”\ SRS SRS SIS (SIEN SSOER
N B V8 g wpLRT cmteor 1 Transfer
= - jtvaie -:rr'_}%' wm . <o ~E e . oy - '
@RogxcmalOtﬁce_/_ @Foreachmnplacollectedspecxiynumbur
Sampling Personnel: of containers used and mark volume level

] - on each bottle.
- Seiue, /”?f’ﬂ’-’)"&é R FEF L DLl
. l‘iame) I R B Numberof Appronmate
iq/))é/9“75’0(ﬂ S "’ Containers | Total Volume
(Phone) Water \
Sampling Date: (Extractable) \ / 2 qal
1) G-982 Water -
(Begin), - (Endy, | (VOA)
(@ Shipping Information Soil/Sediment
Cerleral E"!K" pan (Z:V:tt/%wom
Name of Carrier
it
Date Shipped: 4
l,‘.,—:, ,”_ D =
Airbill Number:

Sample Description
_.&. Surface Water
___ Ground Water
_ lLeachate

— Mixed Media
___ Solids
____ Cther {specity)

i

1 Special Handling Instructions:

le.g., salety precautions, hazardous nature)

o

REGICNAL CITICT. FLE COPY
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Torcance, (Q -

: 10
@ Gase Number: @ SAMPLE conczm'mmou @ ShipTo:
?},}Lp J’LZ\/" . .'_, rocnhs (Chnl:ROnl) LU‘J*" A,‘Y‘l!g'}"[/(l j ;;‘k
- N ' )qu oy Ty i
,Sax‘npleSxteNamﬂ/‘ Coda’ \//{’m'ﬂ?ﬂh{ ('/, ,,,,,,M
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Transfer
Ship To: -

Sampling PersonneI

- (‘D L’ ; | rany ﬂ/l}/\,

{Phone)

G 4950 T4 -

@Foreachsampbcollectedspeaiynnmbet

of containers used and mark volume level
on each bottle.

ETRPIENT T v ey

Numberof A

pproximate
" Containers | Total Volume

Water \
Samph’ng Date: _ |- (Extractable) \ 2 e
1 - .
A7 | Water -
{Bogifif (Fnd)/ ' (VOA)
@ Shipping Information | ¢ 4 ;sodiment
-
Toilorn] bxymS | Ramon
Name of Cartier PR -
IEEIE
Date'Shipped:
Yot P T22
Airbill Number:
Sample Description (® Sample Location
Y Surface Water ____ Mixed Media
Ground Water ____ Solids
_ Leachate — Other (specity)

Special Handling Instructions:
le.g.. safety precautions, hazardous nature)

REGICNAL CFFICE FILE OCPY

i)
1Y
¥
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(© Case Number: . '@ smwcoucmmnou @SlupTo

Y. By A A I - (ChackOne) - . .+ Mk /l,wl(/ﬂ('rl Lot »4‘(
N ' Lachmnum'ahon Y ol
- Sample Site Name/Cods: 77 Mediun Concentration 5325 mP{' Cf/} f }’ (’ ", -
. - ‘..- ’
nignbtoze, eremt | . Ak
 SAMPLE MATRIX f 2
n’"ﬁﬂﬂ/’ ”" @ : (CheckOne) s T '&Md
) s.duﬁm - Shm’l‘«---
@RegiondOHice‘—i— @Foroachsamplaoollocmdmcxfynumber
Sampling Personnel ‘of containers used and mark volume level
",‘r%yL{I A rth '--f'tt' i
' , - ) - PR Numbetof Approximate
Yz 8“!"1,7—'—,3'95 o -~- 77 Containers TotalVolume
| (el Water | \
Sampling Date: - - . | (Extractable) L An
LG-A2 [ Wates - 3
(Bagint " ET, | (VOA)
(?) Shipping Information _\ g 1/Sediment )
Water
g//ff[/ t/ﬁ"’/f (g:g/vog)
NameofCamer —
: Other
AU A —
Date Shipped: )
//'_/"f:"&,/.'()f-"Qz
Airbill Number: {
Sample Description . (3 Sample Location
¥ SudaceWater ___ Mixed Media
__ Ground Water ___ Solids »
— Leachate ____ Otherispecity) — . |
Special Handling Instructions: ‘
le.q . salety precautions. hazardous naturel '
HEGIONAL CFFICE FILE CCPY (' S )
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SORGE S&L -f’l‘iag é{j- }Rﬁ_ 3
" @Casermber R @ SAMPLE CONCENTRATION  |® Ship To:
7 T R e A A R
—— Loowxcanh'ahm 295 9 el
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Crme? Ry P e e , ‘
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o =} T 8oil/Sediment - ShipTo: !
@RegwnalOfﬁce_"{_ (&) For each sample collected specify number
Sampling Personnel: of containers used and mark volums level
, e s -oneachbot'do. .
Seve Arearova o ovsrdin, o e n s -
- 4Name : .-+ . Numberat| Approximate
iz 4 o ‘ - Containers | Total Volurne
‘Ph°"°’ Water
Sampling Date: .} (Extractable) T /1,- .’T\Q‘
-7 - A7 Water
" (Beginf™; Em) | (VOA) -
(@ Shipping Information S;sﬂ/S Jirmemt
Coderal trrmee | mamon)
Name of Carrier o
14 e
Date Shipped:
| (T #E22
Airbill Number: i
Sample Description B (® Sample Location

% _ SurfaceWater ___ Mixed Media
—— Ground Water ___ Solids

— Leachate ___ Other(specify)
(9 Special Handling Instructiona: i
(e.g., safety precautons, hazardous nature) *
|
< 2 = Z
REGIONAL CITICE FLE CCPY - ;
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® CaseNumbe:: ‘ @ smm coucmmnon @ Ship To: -
NS NN e . (c:h.c.an.) .
‘ = X il ! pl‘hhhf('l Lot . die.
* Sample Site Name/Code: | — Mediurn Concentration 5245 Pf 1P F1 ie7
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7 S Transter
Soﬂ/SedM Ship To:
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Sampling Personnel: ' of containers used and mark volume level
- cmeachbottle _
§‘P(€. Ammm[ o ; N a5 [ I T .
. S Numberof BApproximate
WS & “ :"’-l Ok Containers Total Volume
(Phone) Water \ \ Q
Sampling Date: o (Extractable) ”L C‘(/L
o _| Water t
(Begifi] ; (Bid) | (VOA)
(@) Shipping Information Soil/Seds : 1
— : Water ‘
l"’”\“r“ RS (r-::wom R
Name of Carrier < ;
‘ Other A
' ‘_ [‘ _’g{ ‘v);/ e ene g : :
Date Shipped:
VOB ids =S 2D
Airbill Number: )
(@ Sample Description ‘ (9 Sample Location f
____ SurfaceWater  —— Mixed Media j
___ Ground Water  —— Solids
l ____ Leachate ____ Other(specity) ———————
{9 Special Handling Instructions: .
le.g , saiety precauuors. Fazardous naturel :
!
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) Soxl/Sodﬁmnt Ship To: '
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Sampling Personnel: of containers used and mark volume level =
PR | omeachbottle
’ i_:’llp 4 \{')’Y" FYWL S O ‘ e . \
(Name) S . .. Number of | Approximate :
. Containers | Total Volume 3
Sampling Date: (Extractable) | v )
W 2 Water . ' A E
(Begifi] (Efid) (VOA)
'(® Shipping Infoxmatiqn Soil/Sed , _
. v :
Name of Carrier —
, .
.45
Date Shipped:
oS 5= 22
Airbill Number: i e
® Sample Dmm . (@ Sample Location
X SurtaceWater ____ Mized Media. ‘
____ GroundWater _— Solids
____ Leachatse _ Other (specify) —
@ Special Handling Instructions: _

(e.g., saiety precautions, hazardous nature)
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Sampling Personnel: of containers used and mark volume level
Slew >marocpsy - . .o
. (Name) .- - - " Numberot | Approximate
W o sd: FHOL B Containers | Total Volume
(Phone) Water - - . \
Sampling Date: (Extractable) | } 2 %Q/
W ee Water '
(Begin) Edl, .| (VOA)
@ Shipping Information | g, Sediment
.| Water
Feilog -\ rypress (g;/vom -
NameoiCa;rllBr B
1]_/1 /W- s R 74
Date Shipped:
‘L_-‘F‘: Cﬂ’;’-cll; "“3’3‘ ’
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Zacer dnu vk
—oymentD,la 4 =34

Coonie e r‘-e.J_
_——_

]
hfou,i-‘- aid

Sample Description
4 Surface Water
___ Ground Water
___ Leachate

- Mixed Media
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____Other (specify) ————

(0 Special Handling Instructions:
{e.g., salety precauuons, hazardous nature)
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' (D) Case Number: @ SAMPLE CONCEN‘I'RA’I‘ION (® Ship To:
e d ) . 21 (Ch.ckOn.) . ) . ) R . ‘,
A o Y )r G\f.( 4 P{\ﬁ{f”l(‘.ﬁ\ Lot
2" LowConocentration ZEAS A o §
Sample Site Name/Code: ~__ Medium Cancentration =0 Rer - P
TRy o | . x‘mw.non*v L 727
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R o O @ SAWLBMA’I'RD! - —ﬂ'ﬁ \ ny r \
L e L0 {Check One) .
: Transter
. Water . -
" Soil/Sediment Ship To:
(3) Ragional Office: "] | () For each sample collected specify number
Sa:npling Personnel: of containers used and mark volume level
;j"’l e cupropafal oo * :
- (Vamt’) R “Number of | Approximate
Sty FHOols | : - Containers | Total Volume
(Phone) Water \ \ \
Sdmphng Date (Extractable) / 2 ﬂ'\r-.
: R o) Watex
(Boginy . _(Endy | (VOA)
(@ Shipping Information Séil/S "
- o - W ter '
Ferero| Fpess (E:VVOA)
Name of Carriet
Other
N2~
Date Shipped: :
oG (e 313 53
Aubﬂ.l Number : i
- i ‘
Sample Description o o (® Sample Location i
. ) . . g
._:}4 Surface Water . Mixed Media - %
. GroundWater ___ Solids. , |
B Leac.béte . . Other{specify) —— '

(9 Special Handling Instructions:

(e.g., safety precauticns, hazardous nature)

- 1 : !
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(D Case Number: (® SAMPLE
Y ’)33\, . {Check One) A Y [
i~ Low Con '_' L.{_i‘! & . ﬁ‘\a\%%(ﬂ‘ L"V," iq
—__ Low centration - ;
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flos ot /Tf'ra(f‘()r\-\'ﬁt'(: ’-f et
N Lhe oy SAMPLE MATRIX AN \ '
T o e ® MA —-Ah
e g i el  (CheckOne) :
: " Transfer
..x_._. Water . . - . R
- Soil/Sediment Ship To
| (5) Regional Office: —;‘l—— (®) For each sample collected specify number
Sampling Personnel of containers used and mark volume level
on each bottls. .
AeLe Lt reperg g : e
. (N‘m"’ ‘ Number of | Approximate
A7 R ' Containers Total Volume
. (Phone) Water \
Sampling Date: (Extractable) | } z "-,|
o 2 Water s
(Bogia): (Engr> | (VOA)
@Shipping-lnioxmation S. {/Sediment
_ . Wat
Tobow\ T o (E:/%ro”
Name of Carmer :
e
Date Shipped: 1 .
Voo (=52 ' S
AlxbxllNumber:
Sample Description ' (® Sample Location
___Surface Water, —— Mixed Media
—_ Ground Water  —— Solids
__ Leachate - ___ Other (specity Voo
(9 Special Handling Instructiona:
le.q., safety precautions, hazardous nature)
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(D Case Number: ® LE CONCENTRATION  |(® Ship To:
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LT Oy, ‘\{,’l . ,_ ’(aeikom),, .
— . Watex L . :
7 Soil/Sediment ShipTo: -
@& Regional Office: __~“|__ | (© For each sampls collected specify number o
o Sampling Personnel: of containers used and mark volume level '
bt ) on each bottle.
g ey ek
{Nare) - Number of | Approximate
Uys sl * Containers | Total Volume
{Phone) Water ;
Sampling Date: (Extractable) \ 1 ‘r\
; R "‘,:)_/ Water %
(Begin) (Exd) | (VOA)
(@ Shipping Information Soil/Sediment
. 1
Vol s\ v oese g:z%rom '
Name of Carrier! _ -
Other
I
= Date Shipped:
B \('“vt:\//;_l'“-""‘:z'}
Airbill Numnber: _ ‘
; —— — 4
Sample Description | (® Sample Location ‘
¥ Surface Water, _. MixedMedia | i
___ Ground Water . Solids o ! ‘
. —_ Leachats -7 Other (specity) — ———— ? ‘
A .- {
{e.g., safety precautions, hazardous naturo) ! !
B ' < AL !
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@ SAMPLE CONCENTRATION
: (Check One) . )
. Low Concamtrahon
Sample Site Name/Code: , 75@ Medium Concentration
_! 1 > ,&ﬂnﬁ-—- . . . ’- ve e are
(Nolaee (Q‘ ® 'SAMPLEMATRIX
 gAn cNOy B {Check One) R
. Water -+ .
_7<)Soz.l/ Sedxmant
(® Regional Office: i For each sample collected specify number
Sampling Personnel: of containers used and mark volume level
- . on each bottle. —-
Sl maeeank] ,
Name) Number of | Approximate
Y 1= &l?*( e K816 %) " Containers | Total Volume
{Phone) Water
Sampling Date: {Extractable)
oL Water cos
{Begin)- : (End) (VOA) - - h
@ Shipping_lnfonnaﬁon | Soil/Sediment \ &« o
- Wat
CQ_ "OJ 1 LLQ G PALeD (g,at/?;o}\)
Name of Carriet
Other
' \o-BC
Date Shipped: - -
\O S olod SYL
Airbill Number:
(® Sample Description (3®) Sample Location
___ Surface Water Mixed Media )
Ground Water —.— Solids .
____ Leachate — = Other (specify) S @

({© Special Handling Instructions:

{e g., satety precautions, hazardous nature)
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Sennhing Personnel:

=AS 222Y

Sample Site Name/Code:
M f\ SN rcne C‘J\W —
2! M/‘ L2 C‘,P CE,.

@ SAMPLE CONCENTRATION
: (ChockOne)

Lhaty L W s

Low Coawemratxon
Medmm

@  SAMPLEMATRIX *
(Check One)

. Water -
_,& Soil/ Sodunont

S

Attn® -
[ ]
Transfer

® For each sample collected specify number
. of containers used and mark volume level

www AT =Y.

¢W (\f\{"
_-__

Ship Ta:,

L4

b

- on each bottle,
:;E,JL‘-"UG G ;u‘-‘/\n‘.&_u
- (Name) Number of | Approximate
IR Al B AL YA 03 Containers | Total Volume
{Phone) Water ™
Sampling Date: (Extractable)
WD -2l Water
{Begin) (End) (VOA)
(@ Shipping Information Soil/Sediment \ 2 C%
Wat
Lj" 4 x,\Q f; PR (Exat/%rOA)

Name of Carrier : : {

. ‘ Other

W on-92
Date Shipped:

0 o834y

Airbill Number:

Sample Description (® Sample Location
___ SurdaceWater . Mixed Media /
___ Ground Water ____ Solids . /‘
___ Leachate _._,K Other(specify)_‘.'iclva—— ,

Vd

@ Special Handling Instructions:

le g, saiety precautions, hazaracus nature)

e —

/o

‘*;—\‘:"‘/ Vt AR L:.’;_
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: . K7 i 3 .
Sampls Site Name/Code: L Medium Concentration blu‘/id anLU (o e
\xL RS MR T A X ia Mae e b
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7 ey e Bl ©)] (CheckOn:mx _ S W G G S
. N : Transfer
> — Water . e
wsm;m - ShipTo: ™ " .~
(® Regional Office: =7 For each sample collected specify number
Sampling Personnel: ' of containers used and mark volume level
B on each bottle.
’;Jl'.u « ’:'.H,f\.)!l?)‘. ny- X
. . (Name) , Nurnber of | Approximate
Lo S e L2 Containers | Total Volume
(Phone) Water
- Sampling Date: _ (Extractable)
L .| Water
(Begth) {Exd) (VOA)
(?) Shipping Information Soil/Sediment ‘ g
S ‘| Water '
Lok ML D o2 | (Ext/VOR)
Name of Carrier
Other
L 4
Date Shipped:
s a2
Airbill Number
Sample Description (@ Sample Location
__ Surface Water ___ Mixed Media o
—_ Ground Water ____ Solids :
— Leachate __X Other (specify)_’;f'!_‘;i.g_____ ‘?
Special Handling Instructions: ) -
{e.g., satery precaunoens, hzzardous naturs) * o
- .
- “. ; - ) a
REGICONAL CFYICE FILE CCPY b
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.ol . . (CheckOne) . -.. . . o
" ) A ° ‘ 1 o ) - (’,\l“Q) & k ".‘nt Ll
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O e rse. S v SR SRR Atth: (S0 oy )
i L \Y‘f,\"{,h_\.i
— ey Ra ® %ﬁ&ﬁ}m P S SR A SRR (K
e . Water AT Transfer .
b bty " . Ea e ) Ship’rg; ,‘, . ,__';,7-';
() Hegicnal Office:__\__"| () For each sample collected specify number
Sampling Personnel: of containers used and mark volume level
: _ . on each bottle. -
e Aomasunakel .
_ (Name) Number of | Approximate
na” it ke Containers | Total Volume
{Phone) Water .
Sampling Date: (Extractable)
A S
Water
(Begtn) (Endy: | (VOA)
(@ Shipping Information Soil/Sediment \ 9
T { | Water
- L L7020 | (Ext/VOA)
Name of Carrier
. ) Other
Date Shipped:
| f":_ fag.s 2 vy q
Airbill Number:

(8) Sample Description

___ GroundWater ____ Solids

— Leachate

_ SurfaceWater . Mixed Media

__ v Other{specily) _g,__g_g____

{0 Special Handling Instructions:

{e.g., safety precautions, hazardous nature)
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©) CasgNumber_: 1@ SAMPLECONCENTRATION (@ Ship To: L
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— SAMPLEMATRDC - e dVeilng

opacs a - @_ kv N D S R S

T . watu DG Trandox
—_— :: Soxl/Sodimentw' = ' ' Shi;i'l:d":'.'g.«,f.. .-
() Regional Office: " . @ Por each sample collected specify number
Sampling Personnel: of containers used and mark volume level
on each bottle.

/;LD D A VWA a—;‘x_g,% . . e A - e =
Ly Nome) S "~ Number of | Approximate
-0 s LT OAL ! Containers| Total Volume 3

{Phone) Water
Sampling Date: (Extractable)
Lo ol Water

(Bagin) End) | (VOA) E

@) S%\ipping Information Soil/Sediment | \ Ry ;

S L o [waw ]
LV Lt e | (Ext/VOA)

Name of Carrier :
Other §

e A 3
Date Shipped: 3
o™t '_.""-‘.J“'I _
Airbill Number: -
Sample Description _ (9 Sample Location |
___ SutfaceWater . Mixed Media
_ Ground Water ____ Solids- . j
___ Leachate _7T Other (specify)_S_C:L__Q___

(9 Special Handling Instructions:

(e.g.. safety precautions, hazardous nature)

; e - ’
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' \QK\\& r{r‘:ur Q?‘Q,M
- A e"’\,f‘\ OARCD Ce(;_‘

-

iR S

(. Case Number: . @ S.ANIPLECONCE’NTRATION
L ALy Al ~f«~.f-,-.) (ClackOr-) s

(j SAMPLE MATRIX
~$- u.c . ' (CMOM)’ ..»:':. :41' T _t:',

cms _ﬁ_*Wam B
7!‘. Soal/Sothment o

2t
Y%AV ]

'

Transier
“Ship To: ™

(5) Fegional Oftice: 1
Sampling Personnel:

@ Por each sample collected specify number
of containers used and mark volume level

o ) .. ] - oneachbottle.
Z&:')L}-Q . /"L'h\l:l/\\-«mr&; ‘.-'_:..'g - s e L Y
— (Nime’ S T Numberof Apprommate
LT 3 (. 1Lm(o - . Containers | Total Volume
(Phone) Water -
Sampling Date: (Extractable)
: 0ot o | 'Water '
(Begt] - (Endl": | (VOA)
(@ Shipping Information Soil/Sediment \ 1
’r—‘ h .
‘(“Lr;t‘n\..l\' "’Vh\bﬁ (?:t%rOA)
Name of Carrier
) Other
PN )
Date Shipped:
L e T “opnf
Airbill Number:

Pty (i

272y
\|\( “\\u\.lo

Sample Description
—__ Surface Water
___ Ground Water
— Leachate

____ Mixed Media
___ Solids
_#~ Other (specify) DX

{e.g.. safety precautions, hazar

({9 Special Handling Instructions:

dous nature)

e
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1Y 2136
@ CaseNumber: . @ SAMPLECONCEN‘I‘RATION @ Ship To:
B B Yy AN MR e (Ch-ckOno) . l ﬂ_
o L M R,w «VL[-\ e
SamplaS;teName/Codq 7aMod1mencmtmtion M P,L, ox G < N
a‘ A )VV (‘(LD /\Ln ,»,-. RO MA SRR AP A Am_\u'::‘\bu \‘:; 'F— 'C:'\ '\
TSRV O S A (Check One) I i S e s e
T SR Transfer
PRI DR T T R P Watel’ . "‘,,Q»-, "y, \ PP . 1 4 'i.' )
- L 7\cSoleSednmmt - ShipTo! - -

(® Regional Office: —j——— @ For each saniplé collected specify number
' Samphng Personnel: of containers used and mark volume level

. bottle.
= \OA)‘D ,/L/V“'?m-'& 4’('- e e AR RO PR LI

(Nazme) g s 7T "Number of A oximate
LiL, I 1”\?6 RS Containers TgtngVolume
(Phone) Water
Sampling Date: .y | (Extractable)
- SR ?-7{” Water
(Begrin): ®hd> | (VOA)
@ Shipping Information | g 1/Sediment | . -\ R
! Wat
I TRIK ,_( i /p\uu (Exat/?erA)
Name of Caxner '
W\ Ve C’j? .
Date Shipped:
Vo T e e TN L
Airbill Number:
Sample Description (® Sample Location
Surface Water ___ MixedMedia
___ Ground Water ____ Solids
_ Leachate _” Other (specity) _5(_\:\-—_0__.
Special Handling Instructiona:
{e.g., salety precautions, hazardous nature) : ¢
- - .:.h‘. - |
l SEGICNAL CFFICE FILE CCPY R
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(® Regional Office: _ 1 @ For each samplo collected specify number

Sarnpling Personnel: of containers used and mark volume level
. et e e " oneach bottle.
“Edoue  iywemt T)‘E-!*'-"fh o T ’
__ (Name) T T Number of Appronmate
(v T ‘1*40(1» S L Containers | Total Volume
(Phone) Water
Smnplmg Date: (Extractable)
A\‘ \ et ‘91 Water
Begtnt Exdp | (VOA)
@ Shipping Information | g4} /g diment |
— '&\ (, . Water
—odee Vo phcan [ @x/voa)
Name of Carner
Other
\ , v *
Date Shipped:

VT e Uil

Airbill Number:

Sample Description
—— Surface Water
— Ground Water
— Leachate

____ Mixed Media
____ Solids
< Other (specify) __“=Cl.Y

~

0 Special Handling Instructions:

le q., satety precauticns, hazardous nature)
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Sample Number

1Y 2139

@ Ship To. .

v~ -

=2
Date Shipped: -

Ve l,\(-',.\-')_ ru(.‘l

Adekt

Airbill Number:

(© Case Number: . @ SAMPLECONCENTRATION ,
SRS A2y g Chock One - {;
N F2eY 4 A - @:awﬁ; el L,
L L ——— Low'Coumahm‘ A kol kaJ ~R
Sample Site Name/Code: —*2 Medium Cancentration = NP ,
ik . vt » ’)mmi\ﬂ,\/\ *;"’.(,
._‘\;:‘\ -'\_‘_{"f@«\,o (‘ (_,A\o,“f;f/' SAN[PLEM; Attnfy ( '\ﬂ.(l ey 3
Asaatacs Cua. @ - (CheckOne) A | —— IR S W
v " Water - e Transfer ‘
’ /ﬁ Soil/Sediment ShipTo:” ...
(3 Regional Office: 1 | (§) For each sample collected specify number
Sampling Personnel: of containers used and mark volums level
o R ‘ on each bottle,
o \aw ._A.vY\nm,kﬂ\c\Q‘_ ROPNIIERE :
: {Name) ' ‘ o Numberof Approximate - |
L it - raeh - Containers T(?t]aalr?lolume
{Phome) ' 1 Water Ce
Sampling Date: (Extractable) T
o J’LM/ Water
(BegA] _ (EsdT> | (VOA)
| @ Shipping Information . | g /Geqiment | . - | Y e
Water ‘
SR TR 1‘49’&:; (Ext/VOA)
Name of Carrier »
Other

<

Sample Description
—__ Surface Water
_ Ground Water
__ Leachate

____ Mixed Media
—__ Sohds
> Other (specity)

(© Special Handling Instructions:

le q., salery precautions, hazardcus nature)

PEGICHAL CIYICE Fi.E CCPY

o oo

-t e

BOE-C6-0176739




@ SAMPLE CONCENTRATION @ Ship To:
.- (Chct:kOnB) v .
o . X A Ly \LMJ’ME&O“"" c
o LowCowxntrahm . 0
- Sample Site Name/Code: | WMed:mnCommtntxon :’;.CV‘- oy e ¥
0 AL AT e : OCAL mr\hv‘ﬁ) L Ac:- ax\
Doty how MK " AP, L, o . 0
s 00 (o @ ,SAIV!P(ChLEkaMI)RDt - s i s
- .. R . .= . . 5 . deel’
° N L YISV FOY Wm - . S e - iy T
- - Soﬂ/Sedm\mt : Ship To:
® "legxr nal Office: —-—3.——- ® For each sample collected specify number
Sampling Personnel: of containers used and mark volume level
A | oneach bottle.
éfku‘,u&‘ e \\'LLI\AJNG..E' LR ’ .
Name) ' Number of | Approximate
G, - I90 ‘Containers | Total Volume
{Phone) Wafer -
Sampling Date: (Extractable)
RRERNCCY S IR
{Begin) (End) | (VOA)
@ Shipping Information ' | ¢ o)/cogiment \ -
\/ﬁf\l\)l \( t‘( h'\:AD (gxaftﬁOA)
Name of Carrier )
' Other
Rk B
DateSl'npped )
Vo i R
Airbill Number:

Sample Description
— Surface Water
——— Ground Water
— Leachate

— Salids

—— Mixed Media

< Other(specify) et

@l Special Handling Instructions:

{e g.. safety precautions, hazardous nature)

s

REGICNAL CFFICE FILE CCPY

AT

%

¢
!
1
7
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I1¥29.10-90-308

WATER SAMPLES NEAR SITE - PARTS PER BILLIONL

Loca= Sample Total DOT and '
tion Numxr DDE2 pbD3  DDMM  MetabolitesS

1 2123 29.3 37 143 209.3 {

1 2124 77 49 | 234 360
L{lank) 2130 <0.1 <0.1 <0.1 <0.1

2 2131 115 37 543 695

3 2122 49 4] 393 483

3 2125 34 32 178 244

3 2126 31 29 127 187

notes:

. w/l

2. DOE = o,p~DDE + p,p-DDE

f

3. DOD = 0,p-DDD + p,p-DDD

F
.

DOT = o,p-DOT + p,p-DOT

5. Total DUT and metabolites = DDE + DDD + DDT .

_Zf_-

~ ~
MOTRGSE CHE'tICAL T
CORPGRATICH : 1
I
L

fence w20 DRATHAGE DITCHA ==,

LOS ANSELES CEPT. OF WATER AND POWER
RIGHT-0F -4AY

fence

+i

PARKLIG LOT

FARMERS

B830S.
COFFEE
OFFICES

[ CASE #3227 MINTROSE
UATER SANAE L0CATIONS
‘WEAR SITE. A, 3, /952,

k3

$ SoyuTHERN PACIFIC RAILROAD

Attt
++

MORMANDIE AVEKUE

—

A

"¢

535 fr.

300 £t

APREKINATE DISTANCES
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¢¥/19.10-90-3084

- perion

[oca-  Sample

WATER SAMPLES DOWNSTREAM - PARTS PER BILLIONI

Total DDT and
tion Nunber DDE2 DDD3  DDM  MetabolitesS

5 2128 1.9 .64 14.75 17.29

6 2129 {sample broken in shipment)

.. A. FLOOD CONTROL DISTRICT SAMPLE ANALYSIS

1977 - 1982
~ Mean Concentrations -
Lo Total DDT and
tion DDE  DDD  DOT  Metabolites
b (dry weather®) .34 .11 .30 .75
n (w:t weather?) .60 .38 4,90 5.88
|

Notes:
1. w1
K tLE = o,p-DDE + p,p~DDE
.o = o,p—mb + p,pebiD
1. HIr = o,p~D0T + p,p~bDOT ‘
5. lotal poT and metabolites = DDE + DDD + DUT
6. Mcan concentrations for 50-51 samples at this i

lacation during dry weather conditions '
7. Mean concentrations for 16-22 samples at this

location during wet weather conditions

(0%

Siem o WEFINERY

ERS
R

(oususrasss) wov. §) 1982

i =

' ‘ o

> 2
NhE - .17l =

":.‘.'"; B . y . = 327 -

.JL;’ - '9‘:) 5{‘ ' eV -

54 | Rl 4 R T T S

5!5.’)..:__..*._ - - = ,’-ﬂ?—’ﬁ. ~ o i ——

LA QRERRIE A W"’ﬂmwhﬁ 1} Mox -t v feaaez sTe s,
. 055 AT AT NN E Caraonl_ T BT
e | = == mmeeT 8 -, o« X - o

f i hodPie T Tt =
CASE #322Y - MONTROSE FJ By o R
WATER SAMPLE LOCATRWS L | ”—;_ﬁ__ —_—y. 7 o,




€¥/9.10-90-3084

SOIL SAMPLES = PARIS PER MILLION!

Total DDT and

Laxca= Sample
tion  Nmber  DoE2 D3 Drd Metabolites
A 2132 143 39 1,733 1,915
11 2133 116,9 178 1,680 1,974.9
¢ 2134 4.64 <2 19.51 24.15
L 2135 16 11.9 201 228.9
[ 2136 131 80 1,035 1,246
K 2137 14.1 7.9 121.4 143.4
G 2138 35.1 10 207 252.1
H 2139 33.2 <2 145 178.2
I 1662 0.7 1 305 374.7
1 1663 75.9 33 390 498.9
ol
1. wmj/kg calculated on wet weight basis
2. DE = o,p-DLE + p,p-DDE
3. DD = o,p-DDD + p,p-DDD
4. W= o,p-T + p,p-DUT
5. ‘lotal DT and metabolites = DDE + DDD + DOT

FONTROSE CHEMICAL
CORIMORATICN

fence

105 AUGELES DEFT. OF WATER AND POWER

RIGHT-QF -uIAY

fence

PARKLNG LOT

FARM(RS
8005,

COFFEE

OrFICES

sE RI22Y = MONTROSE
SOIL SAMPLE LOCATIONS
NOVEMBER 10, 1982

CATCH
BAS l_w_

{vnea and cyrh

I

T so;TRERY PRCIFIC RAILROAD

NORSANMDIE AVENUE

APPASYIMATE  DISTANCSS

235 £+ —-d
| ?

HOnT

*&
a

§

0
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(3]




REPORT CN EVALUATIOW OF THE

< s
Case™ 322 :V-’on'/Lr'ns.- Chemical data
/7 T
1
by »
OFFICE OF TRCHNICAL & SCIENTIFIC ASSISTANCE L
V
EPA REGION 9 j
215 FREMONT STREET '
SAN FRANCISCO, CA 94105
1
!
1 N2 163 . 2l Voo e
Dzie ° Peviewsr (ys)974- 743/ G LSy
/.
A
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Case #3224 Pesticice Fraction
Reviewer, K. Wong, G. Muth 20 samples
pate: 1/10/83 :

*DDD

1.

SUMMARY.

General Comments:

The data arrived in 3 separate portions:

1. oOriginal quantitation data NOV. 22, 1982
2. OQualitative confirmation DEC. 6, 1982
3., Quantitative contirmation DEC. 20, 1982

The TDE* and DDE (related ccmpourds) data meet the
quality assurance requirements and are considered
accurate for the aliquat analyzed,

DDT standards for the original guantitation data
package were not analyzed the same day as the samples,
and the accuracy could not be determined. Therefore,
re—extraction and re-analysis of several samples were
requasted so that the .atio of DDT to the related
ccmpounds cculd be confirmed.

The ratio for the original guantitation was calculated

‘to be 73.5%; and was calculated to he 68.5% fcr the

guantitative confirmation. These ratios are similar

within the dzgree of wvariation of this aralysis. Therefore,
based upon these ratios, the accuracy of the original DDT
quantitation values is confirmed for all samples.

The quantitative confirmation values for all compounds
reported averaged 45% of the original quantitaticn.

This is due to at least two factors:

1) The samples were stored approximately cne meath petween
extracticns and analyses. This would ailow time

for degradation to occur.

The sediment was stirred up and allcwed to settle
prior to aliguoting for eacn extraction, The
concentrations of DDT are partially dependent on the
quantity of sediment included inecach aliguat.

The settling time for the original extrzction was

not specified; however, the settling time for the
confirmation run was 4 hours. Thus, a significant
difference in concentration could be expected due

to the quantity of secdiment inclucded in each aliguat.

[
~—

The practice of allowing the sediments to sectle out

for water samples prior to aligunation (see item 3)

wil! significantly underestimate the DDT-zand relaced
cempounds of a2 stream. This is due to the DDT acwuorbing
on the se?irent particles, It is theraicre evpected shat
Lhe actual, o f

greatcr t

T . N - e v -
fowes 2alld a2 aLv EYROMIR E ORI

nan tnar measuved by the orijinal guarnt:iration.

. PR
u:‘l;"Alt_ALt
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Precision, as messured by duplicate analysis, is
con51dered acceptable,

1. 0r1g1nal quantitation data
water= 43 RPD (relative percent difference)
soil= 20.8 RPD :

2. OQuantitative confirmation data
water= 8.2 RPD

Accuracy as measured by Matrix prkes meets criteria
for all analyses reported.

1. OQuantitative differences are explained (A3) in
terms of sample degradation and differences in
sediment lcading.

Confirmation:

1., The reported compounds were confirmed qualitatively
by second column GC analysis.

2. The quantitative ratios of DDT to related compounds
were confirmed by additional extraction and analysis.

validity:
1. This data is valid.
2. The original quantitation data (Nov. 22, 1982)

may be used for official repartes and enforcement
purposes,

BOE-C6-0176746
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California Analytical Laboratories, Inc.

5835 POWER 1NN ROAD
SACRAMENTO, CALIFORMNIA 95824
(916) 381-5105

e R . .

\
No?ember 22, 1982

Dick Thacker

Viar & Company

114 North Columbus . : -
Alerandria, VA

Dear Dick:
Enclosed are the results of our analysis of nine water and ten
( sediment samples received as Case 322Y cn Movewder 10 and 11, 1532

for the ortho and para isomers of DDE, DGD and DDT.

The water samples were analyzed per EPA Method 60S. The sediments
were analyzed per the method in contract No. 68-01-6407.

( Results are given in Tables I, Ii and [II, attachead.

If you have any questions, please cdo not hesitate to call.

Sincerely,

Agricultural and Envircnmental Chemistry

CJS:nc - 4

< ok
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AL 1D,

S1663
S1664
S1664D
S1665
S16€6
S1667
$1668
1650182

31669
$1670
51571
$1653!'B

kotes:~i

EPA 1.D.

Y2122
Y2123
Y2123 dup
Y2124
Y2125
Y2126
Yz127
Y2Y2Z7spike
Y2128
Y2130
v2i3l

Spiked at 10 ,a/L each o,p-DDT anu p,p-9OT.

TABLE |
Water Samples

wa/L {ppb) found

0,p-DCE p,p-DCE o,p-DDD p,p-DCD
11 38 20 21
7.3 22 26 il
2.5 28 35 18
14 63 33 16
2.0 25 15 17
8.0 23 13 16
<0.1 n.1 <0.1 <0.1
<0.1 0.1 <0.1 <0.1
<0.1 1.9 .16 0.48
0.1 <0.1 <0.1 <0.1
15 100 22 15
<6.1 <0.1 <0.1 <0.1

Califoriio vnalyiical Lobarsy

arros foe

0,0-00T p,p-007
43 250
23 12¢
L2 260
24 210
18 160
17 1i0
<0.1 0.63
7.0 9.5
0.75 14
<C.1 <0.1
3 500
<9.1 <0.1
»
— -
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6¥.9.10-90-3084

wrimp ey

CAL 1.D.
S16E0
S1681
S1682
S163
S1hntd
§16.0415%
Sihk5
S164850
S1646
S1007
S1oRs
$1443
S16:0MB

1KY

Notes:

1o

DN

.

TABLE II
Soil Samples

ma/Ka_(ppm) found>

On wet weioht basis.

Spiked at 150 mo/Ko‘each 0,p-0DT and p,p-DOT.

EPA 1.D. " 0,p-DDE  p.p-DDE  2,p-00D p,p-DDD o0,p-DDT
Y1662 BN 51 2.0 1 35
Y1663 5.9 70 11 22 30
Y2132 11 132 2.0 39 133
Y2133 5.9 110 68 110 180
Y2134 0.34 4.3 <2.0 <2.0 0.51
Y2134spike --- --- --- .- 93
Y2135 <1.0 16 6.3 5.6 11
Y2135 dup <1.0 15 2.1 5.4 1
Y2136 1 120 I3 39 85
Y2137 1.1 13 3.5 4.4 7.4
Y2128 2.1 33 <2.0 10 17
Y2139 5.2 28 2.0 2.0 15
----- <1.0 <1.0 <2.0 <2.0 <2.0

p,p-DDT percent Moisture

270 29 '
360 26
1,600 47
1,500 34
19 23
140 --
190 33
'+ 220 34
950 39
114 3
190 27
- 130 36
<2.0 --




A. Spiked Samples

\:
Matrix

CAL 1.D. EPA 1.0D.

|
S16€8 Y2127 water
S1668MS Y2127spike water
S1e84 Y2134 soil
S1684MS Y2134spike soil

B. Duplicate Samples

Refer to Tebles I and II.

California Anelylical Laburalorics, e,

TABLE 111
Quality Assurance

0,p-DOT p,p-DDY
added found % added found Z
0 “<o.lppb - O 0.63 ppb --
10 ppb. 7.0 ppb 70 10 ppb 9.5 ppb 89
d/ 0.51ppal -- 0 19 ppm -~
150 ppm 93 ppm 62 150 ppm 140 ppm 81
7’
-

BOE-C6-0176750
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California Analytical Laboratories, Inc.

5895 POV/ER IRN ROAO
SACRAMENTO, CALIrONNIA 35324
(916) 381-5105

December 6, 1982

Dick Thecker ) .

Viar & Company :

114 North Coluwbus Street -
Alexandria, Yirainia

Dear Dick:
Enciosed is cur amended report fer the nine viater and ten sedinent

samples received ac Case 322Y and trinirally reported on lovember 22,
1982. :

Please discard the previcus report.

At the request of Jerry Muth (Reaion IX £P~) on Novernber 20, we have
performed second-column (2% SP210C) ZC-GC analyses of the oriainal extiracts.
The rcsulting chromatoarams are attacred és Cata Sels 111 & 1V (standards
and samples). The orininal chrematoorers are attached as Data Sets [ & Il.
Please nota that an invoice for this accitional work will be sent later.

The water samples were analyzed usina a rodificaticn of EPA Method 618.

In brief, 800 rL aligquots were extracted with dichlcromethare, the axtrects
concentrated, exchanqed to isooctanz, ard aralyzed by 2C-6L ucing 3 1.3 m
by 2 mm (id) aiass celumn contairing 1.8% 0Y-17/1.S5" OF1 helc &t 2802,

Sample respensas werve compares (o the gveraged resgconse of authentic (EPa) ,f
reference standards of thz o,p and 0,p iscTers nf ODE, OO0 and DDT injected E
at 20 to 60 ne/wmL concentrations. Sample 4ilutiens were chesen  tC . five 3

peak resporsaes within a2 facter of five cf the standards; € linearily was
dewonstrated for this rance. As menticred ezove, e avtracts were later
analyzed by £C-GC usina a 2.5 m by 2mm £idY alass column containina 370 G271
held at ZC5°. these aralvsas were duelitetive cniys.  A31 initial icentificetions

vere confirmed witn the exception of 0,0-I03 which, because it ceelutad nitn

el

p,p-CDE {a majer cesk in most samples), couid rot Le contirmad.

The sediment sarnies wera 2nalvred ucinze 2 vodification of tre »ethzd cetailed

in contract =5Z-31-£207. In briaf, accuriia’y weicred 1-2 a subsa~tles were 3
mixed with 277 oL of cure witler 3 tren zenragtes and sralyzed =3 otulines E
oboye for 1r . water sartias

BOE-C6-0176751



Dick Thacker
December 6, 1982
Page 2

The followina comments apply:

1). Chromatograms of standard injectinns-are not available for scme of
the days on which samples were injected. The EC-GC used was reserved

for this case ard was rot altered durina the nroject. The average cercent
standard deviation of the respense of the six reference standards was only
9.1 percent over the period of analysis.

2). Vater sample S1564 (¥2123), wnich was analyzed in duclicate, contained

a larae amount of susperded sediment. The hicher values for both DDT iscrers
in S1664D (Table I) is prchably due to the oreater amount of sediment which
was present in the seccnd aliquot decanted frcm the sample container.

3). The o,p-DRD and o,p-DOE results (Tables 1 % Il) appear to be scmewhat
bich relative to the corresponding n,p isomers when the chrcmatograms are
examinad, These peaks were cenerally small and mav have been incerrectliy
processed by the data system. Yhile the presence of 0,n-02I was confirmed
in 211 cases, 9,n-0O00 could not b2 due ‘to its coelution with p,p-CCE on the
SP2100 column

If you have any aquestions, nlease ¢o nol hesitate to call.
Sincerely,

Cio o DUt

>

Charles J. Soderqu1§t PhD
Vice President :
Agricultural and Env1ronmenua] Chemistry -

€JS:nc

Colifariiie Srclypiaof [k v bos e,
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PAUL A TAYLCR. /Mo .

CHARLES J SODERQUIST, Ph.D . . 4
VICE PRESIDENT SECRETANV.’TI‘-.:ASUF\ER

PRESIDENT

Yeorle

Califorunia Analytical Laboratories, Inc.

5895 POWER INNRCAD
December 20, 1982 SACRAMENTO. CALIFORNIA 95324

(316) 381-5105

Dick Thacker

Viar & Ccmpany :

114 North Columbus Street
Mexandria, VA \

As reouested by Jerry Muth (Peaion IX, £pp) and aporoved by Linda Haas

(Viar & Cowpany) durina a conference phone call on December 9, 1982, we
have reanalyzed remainine rortions of the followina water samples oriainally

Dear Dick:

~ecejved. on November 10 % 11, 1982 as Case 322Y. .
CAL 1.0. EPA 1.D.
$1663-2 Y2122
$1664-2 Y2123
S1665-2- Y2124
S1666-2 Y2125
51667-2 Y2126
S1670-2 Y2130

The remaininn water/sediraont samoles were shaken ard about &0 rL of each

{plus an additional 63 mL of $1653-2 for S1663D-2 and 60 rL of S1670-2 for
$1670015-2) was poured into 3 50 wL qracduated cylinder. After z1lcwina the

bulk of the sediment to cettle {4 hours), 40 mb porticns of 2il sarples

excent S1670-2 and $167C4S-2 (50 nmlL each) were placed in 125 senara’ory funnels
and extracted with two 10 =L ocriions cf dichlorcmethane. - 1he pooied extracts
were concentrated under nitroren, exchanced to iscoctare and aralvzed by eyectron-
capture aas chrematonrachy usina a G' by 2mm 1.5% OV-17/1.957 ©F-1 colurn raid at
20n°. Sample peak heicht responses wevre compared .to those of authentic (E?A)
reference standards for a1l six iscmers.

pesults are aiven in Table I. Quality Assurance i¢ surmarized in Table II.
Chromatoqrams are attached.

1f you have any questicns, nlease feel freoe to cail.

Sincerely,

K, . /
(Z/Libyulﬁnﬁgi FTLL,f,.*L
Charles J. Setorcuist, W2

N e [ FUUCHPSE AP P
Yice Prasidont

faricuitural ang fovirar-satal Chenistry

€JS:nc

~

N
WV
]
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.«’1/

CAL 1.D. EPA 1.D.
$1663-2 ¥2122
$16630-2 Y2122 dup
$1664-2 Y2123
$1665-2 Y2124
S1666-2 Y2125
$1667-2 Y2126
$1670-2 Y2130
S167045-2 Y2130 spike
S166318-2  ----

Cnlifornin tonladlo=s] T <50

dan Taa

TABLE 1
Results
: wa/L (pnb) found
0,p-DDE  p,p-DDE  o0,p-DDD  p,0-DDD  0,p-DOT  p,p-CDT
1.7 13 5.3 6.3 17 43
1.8 10 4.8 5.8 15 43
2.3 16 4.8 7.5 24 103
7.0 30 3.8 5.8 15 113
2.1 13 5.5 5.5 .8.0 23
3.0 25 8.0 8.8 13 110
<0.1 ¢0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <n.1- 110 ag
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- -
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TABLE 11
Quality Assurance
A. Spiked Sample . 0,0-DDT p,p-00T
CAL 1.B. EPA 1.D. added found & added found %
S1670-2 Y2130 0 <0.1 - 0 <0.1 -
S1670MS-2 Y2130 spike . 100 110 110 100 98 98
B. Duplicate Sample
Refer to Table I for S1663-2 and S1663D-2 data.
[} 3]
;|
B
-7/ - 1
{'f:/if"."ll".’r ‘,’.’IT.’.".’I’I‘"' "ehnret e Jas 3
:
{
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09.9.10-90-3084

RETWLIFVAL PROGHAM .

PUHSEET
STING OF ACTUAL SAMPLE VALUFS FOR SELECTED PARAMETERS

THIS 1S A TARULAR LI
un WEGINMING DATE WAS REOUESTED =< STORET ASSUMED THE BEGINNING DATE WAS THAT OF THE ULDEST DATA VALUE FOUND
L0 ENDYNG DATE WAS REQURSTED == STORET ASSUMED THE ENDING DATE WAS THAT OF THE MOST RECENT DATA VALUE FOUND

STATI0M SELFCTINN WAS RY? .

LCRNCY CADF(S) AND STATION NUMRER(S) FOR THE FOLLOWING AGENCY(S)3
71CALAFD

pATA SPRCIFICATIONSY

REANFSTeD PARAVWETFRSS

PARAMETER CUNES AND ABRREVIATIONS
39300 DIC WHL SMPL UG/L 39363 ©ODE WHL SMPL UG/L 39370 0OT WHL SMPL UG/
39300 P,P'DDT T0T UG/L 39305 0,P' DDT WHL SMPL UG/L 39310 P,P'DDD TOT UG/L
19319 0,P' DDD WHL SMPL UG/L 39320 P,P'DDE 70T UG/L 3937 0 P DDE WHL SHP L UG/L
satii)TEe® )
NU AFMAKK CODFE RESTRICTIOMS WERE SPECIFIED = COMPUTATIONS WILL
. }

WF PERFORMED WITHOUT REGARD TO DATA REMARKS

DATA RESTRICTIONSS

s TE e
ni LEeT¥ TNDICATOR RESTRICTIONS WERE SPECIFIED -~ COMPUTATIONS WILL
WE DERFQHMeD WITHDUT REGARD TO DEPTH INDICATORS

erHLITES S
MO GRARZCH4PNSTTE RESTRICTIONS WERE SPECIFIED, SO BOTH GRAR AND COMPOSITE SAMPLE TYPES MAY HAVE
BFEN INCLUDED = COMPUTATIONS WILL BE PERFORMED WITHOUT REGARD TO SAMPLE TYPE

- . )

LLTIE X
NO CUMPASTTE SAMPLF RFSTRICTIONS WERE SPECIFIED = COMPUTATIONS WILL INCLUDE STATISTICAL FEATURES OF

THE COMPOSITING PROCESS, PRODUCING VALID RESULTS ONLY WHEN SOPHISTICATED COMPOSITES ARE NOT ENCOUNTERED,
SPECIFY COMPNSITE HANDLING KEYWORDS ®ARC® AND/OR “DSROC® IF NEEDED

“esees END OF SUNNARY SECTION essee

A




19/9.10-90-308

STUrKT RETRIEVRL DATFE 83/01/13

JTYPAZAYRNT /STRFAM

LaTE
L)
TN

71719793
1711401
TV 2707
I1/121727
YEVALS WAL
TR/01/10
LR WA R
Trasu2s03
IHs02207
REYAIP N
1-s03/04
IR FAE |
Tesat/03
insar 1
Ta, 07407
LN VALY
WG 0k
THZ10/70%
YA SWEEE]
Ty
I~r12/704
LERR AN
Tesnlsag
INULILS
T9s027072
19703708
79/03727
Teriidrs03
19708702
ALYt
RETAGE FALLY
INzGigsOd
I9/09/0%
149710/03
79/11702
TN4/1270)

9-4

Tiut DFRTH

OF
DAY

07
(2]

10
29

o0
an
39
45
15
S0
(A
S0
S0
4%
ao
45
19
30
3
“a
0
20
58
15
40
30
00
()
0o
15
0s
50
an
00
30
56
0

EFFT

0non
nnoo
0nao
060
anao
0620
oun
0gnn
nn20
0029
0020
A0N0
0020
[
0eoo
nnoon
n020
00co0
aonn
0029
neoo
na2o
onnn
0020
an2o
0009
0020
0000
0000
faoon
0009
anno
nnon
000
ano00
nono

39360
nho
WHI, S“PL
uGsL

n,070K
0,020K
0,020k
0.020K
0.270K
0,100K
2,090

0.020K
Q.N20K
0.020K
0,020K
0.020K
9,020K
0.029K
0,030K
0,020K
0.270

0,020K
0,020K
0.020

0,020

0.070K
0,790

0,020K
N.,210

N.020K
n,ne0

0,020K
0,020K
0,020

0,020K
0,030

0.020

0,010K
0.010K
3,020K

39365
DOF
WHL SMPL
NG/L

0,120
0,030K
0,080K
0,370
0.410
0,440
0,370
0,120
0.490
0,200
0,510
0,020K
0,020K
0,020K
0,170
0,020K
9,020
0,020K
0,050
0,260
0.030
0,490
0,420K
0,390K
0.270K
0,030
0,450
0,020K
0,020K
0,020K
0,020K
0.020K
0,020K
0,010K
0,010€
0,020K

391370
DDT
WHL, SMPL
uG/L

0,230
0.130K
0,310

0,860
0,370
6.790
0,540

0,180
0,020K
0,020K
0,200
0,020XK
0,160K
0.110
0,450
0.610
0,140

0,020
0,200
0.800
0,190

0,020K
0,020K
0,030K
0,050
0,020
0,020K
0,010K
0,034
0.140K

TORMAI 26320050 TG 69A3J1

33 50 19,0 118 16 45,0 2
TNRRANCE LATERAL 8 MAIN AVENUE

06037 CALIFURNIA

DOMINGUEZ CHAMNNEL 1406
TORRANCE QUADRANGLE

21CALAFD 170923

0999 FEET DEPTH CLASS 00 CSN=RSP 0306240-0402742

39300 393058 . 39310 39313 39320 39327

.P,PIDDT o,p! DDT P,P!DDD o,p' oDD P,P'DOE 0 P ODE
WHL SNPL WHL SMPL WHL SMP

TOT UG/L uG/L TOT US/L uG/L 70T UG/L L UG/L

0,134 0,010K 0,010K 0,010K 0,010K 0,010K

e ——




29/9.10-90-3084

£-t

STNRET RETRIEVAL

DATE 83/01/13

TORMAT
33 50 19,0 113 16 45,0 2
TORRANCE LATERAL @ MAIN AVERUE
CALIFORNIA
DOMINGUEZ CHANNEL

TORRANCE QUADRANGLE

06037

26320050

JTYPA/ZRMBNT /S TREAM 21CALAFD 770923
0999 FEET DEPTH
319360 39365 39370 39300 33305 39310 39118
DATE [IMt DFPTH bny DDE DOT p,P'0DT O,P' DDT PpP,P'DDD O,P' DDD
FRON UF WHL SMPL.  WHL SYPL WHL SMPL WHL SMPL WHL SMPL
10 DAY FFET ug/L UG/L uG/L TOT UG/L UG/t TOT UG/L UG/t
gus01/708 A% 53 0000 0,784 0,434 0,223 0,010K 0.22)3 0,688 0,096
RO/0u1/00 11 S0 0020 0,550 0,480 0,045 0,448 1,270 0,112
#I702/706 06 NO Q000 0.N40K 0,050 0,130 0,106 0,031 0,030K 0,031
80/0z/71% 16 05 0020 7,200 0,490 1.320 0,877 0,13) 0,072
s 2720 05 %S 0020 0,020K 0,110 0.530 0,385 0,153 0,010K 0.010K
ROZ03/706 06 10 0020 0,020K 0,040 0,080 0,236 0,060 0,030K 0,011
BO/04,04 09 45 0000 0.020K 0,050 0.290 0,226 0,077 0,010K 0,040K
nY/05/704 NS S0 0000 0,020K 0,030K 0,300 0,248 0,102 0,010K 0,010K
Wo/Nbs04 Do 30 NONO 0,010K 0,020 0,270 0,230 0,040 0,010K 0,010K
RI/0T710 06 10 0DOCC 0,050 0,040 0,090 0,090 0,010K 0,050 0,010K
yOsAK/0R 65 55 0000 06,010K 0,010K 0,010K 0,010K 0.,010K 0,010K 0,010K
Bu/uN/03 06 1% 0000 0,040 0,120 0,010K 0,010K 0,010K 0,040 0,010K
RUZ160/0¢ DA 1S 0000 : 0,080 0,010 0,030 0,020
WO/11 /707 06 1S 0000 0,010 0,120 0,100 0,100 0,010K 0,010 0,010K
rU/12/02 GR 40 NONO 0,010K 0,010K 0,020 0,020 . 0,010K 0,010K 0,010K
E0/12/04 11 2% NU20 7,960 9,720 3,190 0.010K 0,950
R1/01700 NA 5SS 0000 0. 010K 7.470 4,070 4,080 0,010K 0,010K 0,010K
1701729 10 20 N0O20 4,100 3,160 39,200 35,200 3,570 2,720 1,390
B1/02/04 08- 30 0000 0,090 0,090 0,400
w1/03/02 12 14 0020 1.470 1,950 18,700 16,000 2.650 0,990 0,480
81703710 08 4S5 0000 0,350 0,300 1.390 1.080 0,310 0,150 0,200
B1/05/06 09 10 0000 0.040 0,120 0,400 0,310 0,090 0,040 0,010K
R1/GT/09 NB 55 0000 0,030 0,090 0,100 0,080 0,020 0.010K 0,030
H1/0K/12 09 0% anno 0,730 0,130 0,160 0,120 0.060 0.080 0,150
B1/0%/01 0% 0% 0000 0,090 0,060 0,090 0,070 0,020 0,060 0,030
B1/10,07 06 05 0000 1.870 1,740 0.010K 0,010K 0,010k 1,870 0,030K
d1711/70% 09 10 a000 0,110 0,140 0,400 0,330 0,070 0,070 0,040
wl1/12/04 08 40 0000 0,040 0,110 0,110 0,080 0,030 0,030 0,010
F2sD} 05 10 05 0020 0,330 0,600 1,650 1,360 0,290 0,25%0 0,080
a2/02/,03 09 20 800
Qauno n,010K 0,010K 0,010K 0,010K 0.010K 0,010K 0,010K
42703702 1} 00 0020 0,440 1.890 5,550 24390 3,160 0,370 0,070
82703704 09 20 £00O0 0,290 0,080 0,060 0,0310K
0nGa 0.060 0.100 0,370
#2/04717 0620 n,430 0,820 8,310 7,510 0,800 0,330 0,100
H2/64784% 09 1o nONg H.670 3, 5850 2,760 1,780 0,980 0,470 0,200
ot RS

TG 69A3J1 1

1406

CLASS 00 CSN~RSP 0308240-0402742

39320 39327
P,P'DDE 0 f DNE
WHL SHMP

T0T UG/L L UG/L

0.310 0.124
0.36% 0,194
0,014 0,042
0,344 0,153
0,080 0,039
0,027 0,028
0,032 0,020
0,023 0,010K
0,020 0,010K
0,020 0,020
0,010K 0,010K
0,040 0,080
0,020 0.010K
0,120 0,010K
0,010K 0,010K
4,520 0,610
0.010K 7.480
3.150 0,460
0,010

1,350 0,200
0,230 0,070
0,080 0,040
0,030 0,060
0,060 0,070
0,040 0.020
0,010k 1,740
0,100 0,040
0,070 0,040
0,460 0,140
0,010K

0.010K

1.740 0.180
0,070 0,030
0,610 0.210
2,810 0,740




€9/9/10-90-3084

STORET RETRIEVAL DATE 83/01/13

JTYPAZAVBNT/STREAM

39360
LPTE T1ME DEPTH opo
[ R Nng WHL, S5%PL
Tu ray FEET UG/t
w2/706/71% 09 25 N0GO 0,200
g2s/06/11 09 25 00CO 0.030
82s/G9s16 09 S0 0000 0,080

92/19/12 09 20 0000 0,010K
Qa2/11,02 09 30 00O 0,010K

2-¥

39368 39370
ODE DOT
WHL SMPL WHL SMPL
uG/L UG/L
0,450 0,570
0,060 0,070
0,080 0,140
0,630 0,010K

0,010K 0,020

39300
P,P'DDT

T0T UG/L

0,470
0,050
0,110
0,010K
0,020

TORMAT 76320050 TG 69AdJ1 1§
33 %0 19,0 118 16 45,0 2
TORRANCE LATERAL B MAIH AVENUE
06037 CALIFORNTIA
DOMINGUEZ CHANMEL 1406
TORRANCE QUADRANGLE
21CALAFD 770923
. 0999 FEET OEPTH CLASS 00 CSN=RSP 0308240-0402742

39305 39310 39315 35320 39327
o,P' DDT P,PIODD o,p' pod P,P'DDE 0 P DDE
WHL SMPL WHL SMPL WHL SMP

uG/L 10T UG/L uG/sL 70T UG/L L UG/L

0,100 . 0,150 0,050 0,400 0,050
0,020 0,030 0,010K 0,040 0,020
0,030 0,070 0,010 0,050 0,030

0,010K 0.,010K 0,010K 0.,010K 0,630
0,010K 0.,030K . 0,010K 0,010K 0,030K
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e . . ] » e
s tesed sheny (2}
(R4 FOLLOWING IS5 A RETRIEVAL OF DATA FROM THE ENVIRNNMENTAL PROTECTION AGENCY'S STOURET SYSTEM, ‘e
.. sesvars A DATAHASE 0OF SAMPLING SITES AND THEIR ASSOCIATED QUALITY DATA, THE INFORMATION WAS LA LT L] L a4
e . RETRIEVED USING SPECIFIC STNRET INSTRUCTION SETS IN COMBINATIDN TO SELECT 0ONLY THF DATA L4 L4
N . REQUESTED FAR THIS RETRIFVAL, BRIFF EXPLANATINNS OF THE INSTRUCTION SETS ARE INCLUDED BELOW. . Lid
ve ] QUESTIONS MAY BE DIRECTED TU THE STORET USER ASSISTANCE SECTION AT . (24
. . (202) 382-7220 OR (800) 424=9067, » se
XY * [ Ly}
e . * e
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.y LR ¥ ) whiew "
e ] [ L L] "
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LN} . . [ ) (2]
ve IXYN R XESNE (X
(R} LAl
LxY XX XY FOLLOWING 1S THE FORMAT FOR THE STATION HEADER INFORMATINN WHICH APPEARS S804 [ 14
o . « 04 EACH PAGE OF THE PETRIEVAL UNLESS STATION AGGREGATION WAS PERFORMED . . .x
LR * L3 ‘.'l'l.‘l‘t‘l.l“l..'l'.l.l“‘.".‘.“‘."l‘ll"'l“ltll‘l".O"'l"l.“‘."‘l‘..'l“ L L %
vs 184000 ] L) ssene s} (2]
X a . . STATION NUMBER(S) » * (3]
s . * . LATITUDE/LONGITUDE PRECISION CODE * . * s
e v ) L] STATION LOCATION » » "
.o . STATF/COUNTY CNDE STATE NAME CJUNTY NAME ® "
s tsenass . MAJOR BASIN NAME MAJ/MIN/SUB BASIN CODE * 2830048 "
v d . HINOR BASIN NAME L L .
. . sRTATION TYPE AGENCY COODE HYDROLDGIC UNIT CODES . L4 b A4
42 e SLUCATLION VERIFIED BY/DATE STA, LEPTH STA, STNRED DATE ARCHIVE CLASS CSN=RSPS s LA
[N . L] [ ] ] L 2 )
.. . ew]VER MILE IMDEX L * "
s RN R AR . ] L Y1225 (2]
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e sassve sesRNNS "
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s . CONTINHED 0N NEXT PAGF(S) L L 23
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.e . s e
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§9/9.10-90-309

1 e Sy
IR s

We TRLIFVAL PRULGEAY

pansfiven
THIS IS A% [RVEMTORY RETRYEVAL SHAWING SUMMARY STATISTICS FOR SELECTED PARAMETERS

Co PR GREOTRG ARTE WBS REQUESTED == STURET ASSUMED THE REGINNING DATE WAS THAT OF THF. OLDEST DATA VALUE FOUND
S RUTTRG DAY WAS REOIESTFD o= STORET ASSUMED THE ENDING DATE WAS THAT OF THE MUST RECENT DATA VALUE FOUND

SEATIo SELECTIDY - AS KY?L
RiITeY Cntd (S) Bup STATION NUMHER(S) FOR THE FOLLOWING AGENCY(S)?
JICALLED
DATH SEYCIFICATIONSS

FEAESTRR PARANEFTERSS
prpacFTeER COBES AMD ARMREVIATIONS

IEELT ven WHL SMPL UG/L 39365 DoE WHL SMPL UG/L 39370 ontT
33300 t,peONnt TOT UG/L 303098 INVALID PARAMETER CNDE 35310 p,P'DOD
1a31y f,P? DDD WHL SMPL UG/L 39320 P,P'ODE TOT UG/L . 39327 0 ? DOE

sBbiiT 88 .
M RFUARK COPE HESTRICTIONS WERF SPECTFIED = COMPUTATIONS WILL
Wb PEEFNRPEDN WITHNUT REGARD TO DATA REMARKS

11aTh WESTRICTIONSE

4 tovek NEPTH OF 10 FEET

v 1fr e
e GPARZCHAPNSTTE RESTRICTIONS WERE SPECIFIED, SO BOTH GRAB AND COMPOSITE SAMPLE TYPES MAY HAVE
Werio [RCLUDED = COMPUTATIONS ILL BE PERFORMED WITHOUT REGARD TO SAMPLE TYPE

sejiTE s
L COVPASITE S$3MPLE RFSTRICTIUNS WERE SPECIFIED = CNOMPUTATIONS WILL INCLUPE STATISTICAL FEATURES OF
1hE CneFUSITING PRNCFSS, PRODUCING VALID RESULTS NNLY WHEW SOPHISTICATED CUMPOSITES ARE NOT ENCOUNTERED,
SBECIFY (NUPNSTTE HANULLING KEYWNRDS "ANC* AND/OP *DSRNC" IF NEEDED

sssss END OF SUMMARY SHCTION wssss

o/-¥

WHL S“PL UG/L

WHL

SMP

10T UG/L
‘L UG/L

s
Dl TR At ol

b5 A i
it Ak RSk M R R R ol

i a1
PR TR

Nl
ithe

{5



99/9/10-90-3084

STUFET WETHIVVAL, DATE

J1IYBAZA KWIL/STREAY

PARALR PP
FLEORT

Ivsinc

EEREEM

14315

EARYAY

19377

ERNTRY

ERBIA

393710

b,

0,

o

Pronp

P oD

Peprk

P rE

B

ine

nnt

WHI, SNPL

wHl, SHp

WHE SMPL

VHI SMPL

rHL SHPL

T™nT "G/L

TOT UG/L

UG/L

0T UG/L

L uUG/L

ue/L

(U2 N

vG/L

NUMBER
23
6
29
17
12
29
12
17
29
21
8
29
21
9
30
23
28
51
30
211
51
36
14
50

§4/01/18 = INVENT = VERSION OF SEP, 1981

TORHAT
19,0 V18 16 45,0
TORRANCE ULATERAL 8 MAIN AVENUE
06037 CALIFORNIA
DONINGUEZ CHANHNEL
TORRANCK QUADRANGLE

33 50

21CALAFD

0999

76320050

770923

2

1406

TG

69431

CI.ASS 00 CSN=RSP 0308240-0402742

MEAN  VARIANCE STAN DEV

439304 ,787229
.010000=,931E~10
.350483 ,649859
229284  ,210891
2010000 ,634E-10
.138552 ,132591
,0722%0 ,005140
,010000 ,436E-10
035753 ,00299)
218047 ,363100
010000 ,665f~10
.160655 ,268312
540762 2,n9146
,010000 ,S5R2E=10
3A153)  1,91738
£215391 171208
.028571 ,002383
L112823 085431
.562799 2,17845
.040000 ,007800
.347528  1,334183
411027 ,629342
,0328%7 ,001914
305140 ,479457

LBAT259
L5N0000
L206138
.459228
,000008
.164130
L071691
L000007
L054708
,602578
.000008
.517989
1.64087
.000008
1,38469
,413759
.049816
.292286
1,47596
.088317
1,15508
L193311
.04375)
.692429

COEF VAR
2.01969

2.30008
2.00279
,000797
2.62812
,992268
L000661
1.52985
2.76352
,000816
31.22423
3,03381
00076
3.62929
1.92101
1.70887
2,59069
2.62253
2.20794
3,32362
1.93007
1.33160
2.26922

STAND ER MAXIMUM

1850086
000000
.149696
<111379
000002
067617
020896
000002
010159
131493
.000003
.096188
35800}
,00000)
+252809
086277
+009225
040928
+269472
2019272
161740
132218
0116593
0097924

4,08000
.010000
4,08000
1,87000
.010000
1,87000
+200000
010000
2200000
2,81000
.030000
2.81000
7.48000
»210000
7.48000
1.87000
2270000
1,87000
7.47200
2420000
7.47000
4,07000
+140000
4.07000

1

MINIMUNM
020000
.01000N
010000
016000
2010000
,010600
«030000
L.010000
L.030000
»,014000
2010000
016000
010000
«010000
010000
2010000
.010000
,010000
.020000
010000
+010000
+020000
010000
,010000

REG DAlE
79712703
80/01/708
19712703
80/01/08
79712703
19712703
46701708
719/12/03
19732703
80/01/08
19/12/013
19/12/03
80/01/08
79732703
79712703
79/32/04
171710/0)
71710203
71710703
77/711/01
71/10/03
71/740/03
177117014
11710703

END DATE
82/11/02
A2/10/12
B2/11/02
R2/709/16
22711792
W2/11/

8270972

2711702
B2/141702
R2/09/16
82/11/02
82/11/02
82/10/12
82/11/02
82/11/702
A2/09/716
82/11/02
82/11/02
B2/10/12
82/11/02
82/11/02
82/11/02
82/310/112
R2/11/02
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CALIFORNIAVMUSSEL WATCH: 1980-1981
PART III
SYNTHETIC ORGAWIC COMPOUND IN MUSSELS,
M. CALIFORNIANUS AND M. EDULIS,
FROM CALIFORNIA'S COAST, BAYS AND ESTUARIES

by

Michael Martin1

David Crane’
Thomas Lew2

Warren Seto2

California Department of Fish and Game
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pDT Compounds

Coastal Resident Survey

The DDT compounds, expecially DDE, have had widespread effects in
southern California upon such species as the Brown Pelican and the
Double-Crested Cormorant (Risebrough et al., 1980). Word and Striplin
(1980) postulated that DDT might have been the cause of major changes
in fhe microcrustacean abundance at Whites Point, Pales Verdes Peninsula.
Mearns (1981) reported that the discharge of DDT at Whites Point caused
accdmulation of DOT in sand dab, a flatfish, to levels above U.S. Food
and Drug Administration limits for human consumption. . Another indica-
tion of the accurulation of DDT in marine organisms was the discovery
at the Los Angeles Zoo of acute DDT poisoning of three_(3) species of
fish-eating birds. The pesticide was found to have originated in con-
teminated feed, principally queenfish, collected of f the Palos Verdes
Peninsula {Clarke, 1978). Finally, Young et al. (1977) reported that
despite major decreases of DDT emissicns frem the Los Angeles Cdunty
Sanitation District outfall, only minor decreases were observed in DOT
" concentraticns in bottom sediments and flatfish near the discharge.
The principal source of DDT compounds to the Southern Calitornia
Bight was found to be the discharge from this outfall at whites 'Point.
An industrial irput of IDT compounds into the municipal system was
terminated in 1970 and resuited in an approximately 94% daclire in
discharged amounts (Schaefer, 1980). Young and Heesen (1976) indicated
that aerizl fallout of DDT ccmoounds was a major source into ocean
waters of the Scuthern California Bight. Risebrough et al. (1980)

postulated that this fallout might be the source of aigher TOT levels

17
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reported in the Los Angeles-Long Beach Harbor complex by both the
National Mussel Watch {Goldberg gg_gl,, 1672) and State Mussel Hatch
(Martin et al., 1980) , .

In 1571 and 1974, the Southerd California Coastal Water Research
Project analyzed mussel tissues along the portions of California coast
" for DDT compounds. State Mussel Watch included some of these sites,
as well as additional sites, in its annual DOT survey from 1977 through
1980. The analytical methedologies for CDT compounds are sufficiently
similar to allow comparison of data in all of these previous surveys
(see Risebrough et al., 19&0; Martin et a] . 1980).

In exam.n1ng COT metabolites in several species of fish and crusta-
ceans from southern Ca]xforn1a waters, MacGregor {1974) found biocon-
centration of DOT and, in addition, changes in the proportions of DOT
related to its other metabolites, DDD and DDE, in the ocean for the
years 1949 to 1972. Between 1949 and 1972, total DOT in fish and sedi-

ments increased off southern California. The major source of this

insecticide apparently was the waste stream discharged to the Los Angeles
County Sanitation District's wastewater treatment system by a major ;

manufacturer of DDT (MacGragor, 1974). Following cessation cf 0DT

discharge into the ocean off Los Angeles in 1970, a change occurred in

the DDD:BCT ratio found in fish tissue. Frior to 1970,. cnly eight =

of more than 500 specimens of a certain fish contained more 0DD than
DDT. MacGregor (1974) reported that five specimens of a deep sea fish
species taken in April 1972 contained more OCD than DOT. 1t was his
opinion that this shift in the 00D:COT ratio was caused by the deposits Z

in the industrial wastewater system that was cleaned for six months

18
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o

between December 1970 and July 1971.

In 1980, mussels Qere analyzed for DDT compounds at 12 coastal
stations and 3 bay stations to compare with previous surveys, and
detect any spatial and temporal trends in concentration (Table 5,
Figure 4). The Royal Palms station, historically the California
station with the highest pp' DDE concentrations in mussels, again had
the highest pp' DDE levels in comparison with other California stations
this year. Mussels at Royal Palms remained at levels similar to those
reported for 1979 (Martin et al., 1980). Mussels from Anaheim Bay
also had relatively high pp' DDE levels in cemparison with other
California staticns. The pattern shown by these data, along with
the other southern California coastal staticns, is that of greatly
reduced rate of loss of DOT compoﬁnds in mussels in comparison wfth'

the rate of decline reported in the early 1970's. Thus, the termina-

_ tion of the discharge of DOT ccmpounds and a general restriction in

its use in the United States has not necessarily resulted in an

‘immediate decline in DDT éompounds in russels to predischarge conditions.

The patterns of percent distribution of the three summed analogs

of DDT in 1980 mussels at Royal Palms, Corona del Mar, and Cceanside

(Table 6) were compared with MacSregor's (1974) earlier reperts (Tatle 7)

of DOT in southern California marine life. Tne order of abundance of
the DDT aralogs in mussels was identified to that pattern shcwn in

earlier fish samples (MacZregor, 1974). The ranges of percentages (13

each analog from the 1980 mussels in comparison with the 197G-1¢71 rcoled

fish samples (MacGregor, 197%&) were different: both mussel aad fish

tissues had approximately 70-30% of DO, but differed in percentacas cf

19
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TABLE 5. Concentrations of pp' DDE in Mytilus SP. in resident mussels ' e
* aleng the Catiforniz coast, selected bays, harbors, and islands
between 1977 and 1980, expressed as ng/g on a dry weight basis.

Station Jo77+ 1978 19719 1980 .

Ccalifornia mussels

1 - Trinidad 8 5 7.6 13
2 - Pygmy Forest 15 6 11 18
3 - Bodega Head 16 9 41 | 25
4 - Duxbury Reef - <= 9.8 8.6
5 - James V. Fitzgerald 175 7 ) 8.8 - 14
7 - Pacific Grove 9 18 68 58
8 - J.P. Burns 3N 12 26 27
9 - Santa Catalina Island ) -- -- -- 14
Ben Heston
10 - Santa Catalina I1sland-Empire - -- - 28
11 - Royal Palms l,lbo 275 1,900 1,300
14 - Corona del Mar 64 78 180 220
15 - Oceanside 45 66 136 390

Bay mussels

6 - Elkhorn Slough - - 160 280

12 - Los Angeles-lLong Beach Harbor -- 230 790 470
13 - Anzheim Bay -- - 1,100 970

-- = No value reported.

* 1977 and 1978 values are from Risebrough ., 1980.

o
cr
o
—_

\
l

** Mean value; N=2.
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TASLE 6. Percent distribution of pp' and op DDE, pp* and op DOO, and o i L
: pp' and op DOT in mussai tissues from selacted 1089 rasident W

collections.
Percent (%) as iy
- DDE DDD Dot
Location (¢ of pp' and op) (x of pp* and op) (z pp' and op) .
Royal Palms 87 12 1
Co.rona del Mar 77 14 9
Qceanside 65 - 20 15

22
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pDD and DDT. In general, mussels had a higher percentage of DDD than

did the 1970-1971 fish samples (MacGregor, 1974):

Bay Transplant Surve}

Five areas.of California were identified in the 1979 Mussel Watch
Report (Martin et al., 1989) as having notab]y higher DDE residues in
musse]sé San Francisco Bay at Angel !sland; Port Hueneme, Los Angeles-
Long Beach Harbor, Anaheim Bay, and San Diego Bay at Shelter Isiand.
The mussels at the San Fr;ncisco 8ay-Angel Island station had a dra-
matically lower DDE value (71 ng/g) in 1980 (Table 8, Figure 8) in
comparison with 1975 (Maftin et al., 1980). 1In compa;ison with other
1979 San Francisco Bay stations, samples at Angal Island appeared to
be quite different (Martin et ai., 1983). In 198C, houever, this sta-
tion conformed to the pattern of the other stations in San Francisco
Bay. MNewport Harbor, on the other hand,»shcwed gubstantjal increase
of ODE from 32 ng/g in 1979 to 880 ng¢/g in 1980. These two stations
should be carefully examined iq the fe11owing'year's surveillance to

' determine if there are major changes cceyrring,

The pattern of pp’ DDE (Figure £} in russels from the transpiant
stations was one of higher levels along the southern California bays
and harbors in the vicinity of Los. Angeles, and lower concentrations
at offshore islands, as weil as in central and northern California

sites. San Francisco Bay stations shcwed generally higher levels of

pp' DDE than nearby coastal sites.

Keith and Hunt (1966) repcrted ODT contert for 2 variety ¢f mammals,

birds, and freshwater fishes of California. They stated that in warm-

23
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TABLE 7. Summary of percent of pp* DDE, pp* DDD and pp' DDT in various
marine animals from southern California waters in years 1970~
1971 (from MacGregor, 1574). '

, Percent as
DDE £DD S )
Fishes : ) -
Leuroglossus atilbius 75.9 . 11.6 12.4
Melaostigna pammelas 87.9 2.7 9.4 R -
Cyclothone acclinidens. ' 80.7 : 4.7 14.6 "
Cyclothone acelinidens 76.1 6.9 . 17.0 ‘
Cyelothone acelinidens | 83.2 5.9 0 : 9
Cuclothone coclinidens  89.5 4.5 " 6.0 | ?
Cuclothone acclinidens 84.9 8.5 6.6 o
range: 75.9-89.5  2.7-8.5 6.0-14.9 3
Crustaceans
Gnathophausia gigas 76.7 7.2 . 16.1
Sergestes SP. 85.1 : 6.1 8.8
Sergestes SP. 7 s29 6. 1.0 3
Nematosceiils SP. 90.3 4.3 5.4
Nematcscelis SP. 90.2 3.0 4.9 3
range: 76.7-90.3 3.0-7.2 4.9-16.1

24
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TABLE 8. Concentrations of op’' ODE in tissues of Mysilus calijorrnianus
' at selected California island, bay,
stations for 1979 and 1980, expresse

basis.

Station iumber - Location

— ot omad
w0~

Humboldt Bay - Morth Samoa Bridge

- Humboldt Bay - South Samoa Bridge

Humboldt Bay - Eureka .Slough

San Francisce Bay - Angel Island

San Francisco Bay - Treasure I1sland

San Francisco Bay - Redwood City
San Francisco 3ay - Dumbarton

Los Angeles - Long Beach Harbor

Shelter Island
G Street
Coronado Bridge

1 -

2

3 -

4 - Bodeya Harbor

5 - Tomales Bay

6 - Bolinas Lagoon

7 -

8 -

9 -
10 -
11 - Santa Cruz Harbor
12 - Elkhorn Slough Eridge
13 - Morro Bay - Virg's
14 - Channel Island Marina
15 - Port Huereme
16 - Anacapa Island

- Marina del Rey
- Newport Harbor

20 - Mission Bay
21 - San Diego Bay

22 - San Diego Bay

23 - San Diego Bay
*

From Martin et al., 1980
NA = not anaiyzed

and harbor transplant
d as ng/g on a dry weight

40
12
17

- 38
8.1

1900
72
HA
NA

49
160
NA

HA
340
tA

HA
2000
32

NA
510
HA
240

290
200
42

§5C"
1100
880

140
250
116
120

B-/
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_pp’ DDE {ng/g dry wt.)

500 1000

san GO

MEXICO

Figure 5. Concentrations of pp' CDE in Caiifernia mussels at
1990 transplant “taticns exprecsez as r3/5 dry
weight.
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water fish samples and in 3 species of fish-eating birds, DDD concen-
tration in tissues were unusually high. It has éurther been noted that
DOD was formerly used as an insecticideﬁspray on some Ca]ifofnia lakes .
drainjng to the Central Valley {(Hunt and Bischoff, 1960), but its use
has b%en banned in the U.S. since 1972. De Lappe et al.(1980) stated
that distributions of DDT compounds in mussels indicated that the Bay
and Delta outflow are still & source of pp' DDT and, to & lesser extent,.
pp' DDD. In the 1380 Mussel Watch ‘data, three of the four transplant
samples in San Francisco Bay (Angel Isiand, Treasure Island, and Redwcod
City) had a higher percentage of CDD than_did stations from other areas
of California, such as those from the Los Angeles-Long Beach Hafbor.

The discrepancy between DOT's former use (manufacture) and long per-
sistence requires further monitoring to track the trend of concentrations

in biota.

Comoounds

Coastal-Resident Surveys

\oz2ted oiphenyls (PCB) have been jdentified in sediments

and marine organismg in California coastal and estuarine ecosystems

since 1967 (Young et al™MJ977; Risebrough et al., 1968). During the
past several years, amounts O™NRCB's discharged from the Tajor submarine
outfalls of the Southern California™Jght have been recuced because
of general use restrictions for P?B's. southern California, the

discharge of PCB's has cecreaced from 12 metridNgons in 1972 to about

1.5 metric tons in 1979 (Schafer, 1980). Caspite tn
pC3 levels in Dover sole hac rerained gnchanged antil 1974

» d/0 0 “ v Ter EROTVRRR

. : ‘e . © i s
Chelic e al., 1977) foung 2% 3i. JYITTG ezporiio Bosimy

of reduction of P(8's in botfiom sediments and Dover scle off Palscs

2? B3
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1 chlordane levels in mussels from Fort Baker are approximately

twicé thwggtlues found at Duxbury Reef and James V. Fitzgerald (Table 6).

~ The differences alues between staticns in north, south and central

bay are not great enough allow jdentification of point sources.

Dieldrin showed little spat variation within San Francisco Bay.

The San Mateo Bridge and Redwood City sta ions had mussels with higher

dieldrin concentrations tharn musse]s from Fort B Richmond Bridge,

>

and Point Pinole; however, the difference between the m t and

Towest tissue concertrations at ‘Bay stations was only 3 factor © ] -

Los Angeles-Long Beach Harhor

Mussels collected from Los Angeles-Long peach Hartor contained
PCB's and DDT in concentraticns substantially greater than fhose at
the reference sites. 1In southern California, it appears that 03T 2n¢ :
PCB concentrations in mussels have stabiiized, suggesting 3 recvcling %
(smokler et al., 1979) or a chronic {nput from surface runoff or aerial
fallout (Young and Heeson, 1976). Risebrough et al. (1220) notec that :
poT and PCB compounds had declined bj an order of magnitude frem 1270 z
to 1980 at selected stations in the Southern california Eigrt. Stabi- P -M
lization of PCR and DOT comoounds in the Palos Verdec Peninsula-ics 4
Angeles Harbor area at levels sybstantially above baseline conditions
in California suggested continued inputs (Martin et 2l., 1280). There-

fore, an increased sampling network to hetter define poilutant aradi-

ents in an area affected by these corpounds, and t9 2552855 passible

additional inouts to the s+udy area was racortenied.
The concentration c¥ ep' OCE in russels af the Lis Argeles-Long
geach Yirhor forpliax inaicared certain lccal areas inotre inrer TATICT,

the Cabrilic Beach and site =5 areas wWere sjevazag [FiTure 13}, TRe

" E-4
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Figure 13.

HARBOR
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nigher Tevels of pp' DDE in harhor areas might have been a result of
inputs from spills or accidental events, more aerial or surface runoff
inputs, or more accumulation from resuspension of previously deposited

DDT compounds.
The patte;n if proportionally higher concentrations of DDE and
DOD analogs relative to DOT in biological sampleﬁ has been used in the
southern California area to characterize the pre-1970's discharée of
opT (MacGregor, 1974). At the timé of discharge of DDT, the most
abundant analog was. pp' DCT. MacGregor (1974) reported that pDT in
myctophid fish increased for a few years until metab&]ism and disper-
sioﬁ equalled input and then Jevalled off; pp' DDD acted in a simi]ar
manner, but at a lower level. icst of the increase in total DOT (=sum
of metabolites ) was caused by the increase in the persistent metabo-
lite, DDE. The data reported by MacGregor {1974) showed a 12-fold
increase in the amount of DCE relative to DDT between 1951 and 15€6.
This trend of increased NOE relative to ODT in fish tissue apueared
to continue even after the cessaticn of the DDT discharge to the sewer
systmﬁ in 1972. Thus, the high ratio of DOE to DDT.hay reflect in part
continued wetabolism of DOV witheut replenishment [(MacGreaer, 1974),
and the reiative preporticns of these aralogs could be usad tc inter-
pret the relative ages of DT discharges. The ordar of abundance ¢f
DDT analegs in the Les Argeles-Long Beach Harbpr samples was DCE, CCO,
and SDT (Table 18). This pattern is tvyoical of fishes, porpcises, and
crustaceans, reported by acGregor {1972) for samples from the ocean
of f southern California. 3tout {1252 renorted data far 17 sarales

recresenting ceven sroccies 3f marine fich. In *hese, 00 averaced

B-/6
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TABLE 18. Relative proportions of DOT at the 1980 Royal Palms, Los Angeles, and Long Beach Harbor
intensive monitoring stations.

Station ‘ . DDT DDT DDE %DDE poD DDD T%tal
- e - el Tne/e) — Tnd/g)
M. califormianus
Point Vincente (#7) 18 2 ge2 - 89 90 9 290
Royal Palms (#6) 18 1 1400 87 201 12 1619
-=abrillo Beach (C) 20 1 1726 90 173 g 1913
o Tide Gauge (A) 16 1 1186 84 218 15 1420
- Navy Mole (B) 10 1 g4 158 15 1062
M. edulis
Los Angeles-Long Beach #1 100 5 1550 83 220 12 1870
Los Angeles-Long Beach #2 C 44 5 420 45 477 50 941
Los Angeles-Long Beach #3 110 2 5070  --92 340 6 5525
'Los Angeles-Long Beach #4 a9 12 470 59 229 29 798

Los Angeles-Long Beach #5 86 4 1610 n 580 25 2276

l1-2
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{52%), DDD {20%), and OOT (28%) of the teotal DOT. Following the ces-
sation of DDT dumping into the océan off Los Anceles in 1970, MacGregor
reported a change in the DDD/DOT ratios; béfore 1970, most

fish samples had higher amounts of CDT than DDD. After dumping ceased,
the reverse wa; true. In examiraticn of the Les Angeles-Long Beach
Harbor data for DDT in mussels, it is clear that DDT contamination is
not the result of recent inputs of pp' COT, or.of np' DDT, that might
result from transient inputs, a:c&rding to PacGregoé's (1974) criteria.
ft indicates that the degradation and persistence of COT compounds of
tﬁe Harbor will probably follow those patterns occurring in the coastal
watérs of southern California. ' |

The pattern of PCB's in mussels from Los Angeles-Long Beach Harbor

s one of 'generally higher tevels of FCB's when compared with
mussels + nearshore southern California ccastal waters. Within the

harbor, no immd{iately obvious spatial pattern for P68 distrituticn

was evident (FigureNa). In general, stations located in channals (LA-3

and LA-5) had higher valygs than ctations in the outer harbor (Cebrillo

Beach) or outside the harbor oint Vincente). MacGregor (1974) stated
that there were no trends with ting for PCS in fish tissues duriny his

seven (7} year survey from 1949-1585. \Jhe oaly indicaticn of an araal

relationship was that while the three stat™as closest to the White
Point sewer outfall and the City cf Los Angeies™onstituted only 8%
of the total sampies, they accounted for 237 of the sh containirg
more than 1300 ppb PCB (wet weight).

The pathway of entry of °C3's intc mussels in the Los An

Long Beach Marber arsa is not Tully snderstesd. Young et al [1%-7

[84)
~n
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APPENDIX 6. Synthetic oraganic compound data for 1980 resident mussels (cbnt.).'

Station cz:::Zane dacthal ‘op DDE pp'DDE  op DDD  pp'0DO
M. californianus \
Trinidad Head 2.2 \ 13
Pygmy Forest 3.6 18
Bodega Head 4.9 . 25 6.2
Duxbury Reef 6.4 . 8.6 5.8
James V. Fitzgerald 3.6 - 14
Pacific Grove 5.2 2.7 58 12 21
J.P. Burns 2.5 - 27
Royal Palms 13 ] . 100 13010 41 160
Santa Catalina Island- 1.5 14
Ben Weston
Santa Catalina Island- 1.9 4.2 28 ) 4.6
Empire .
Corona Del Mar aa 3.4 . 21 220 9.6 34
Oceanside 13 : 1 3% 27 100
M. edulis -
Elkhorn Slough 11 150 7:3 | 280 41 ' 160
Los Angeles-Long Beach 24 470 29 200
Site #4
Anaheim Bay 130 3.8 42 970 46 420

vl-2
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APPENDIX 6. Synthetic organic compound data for 1980 resicent mussels (cont.).

endo-

Station pp’ DOMS pp'DDMU> op DDT'l/pp'DDT dieldrin. sulfan I
M. californianus
Trinidad Head . 7.3 - 2.3
Pygmy Forest 8.3 2.0
Bodega Héad 14 2.4
Duxbury Reef 17
James V. Fitzgerald 7.9
pacific Grove 5.2 1 ) 4.8 8.4
J.P. Burrs 2.5 =
Royal Palms 19 67 18 3.7 :
Santa Catalina Island- | ' 1.0 . ?é
Ben Weston : ) o i
Santa Catalina Island- 4.0
Empire
Corona Del Mar 18 6.6 20 11
Oceanside 17 - 19 20 71 22 6.3
M. edulis : ;
Elkhorn.51ough l§ 18 . 36 140 29 .170 %
Los Angeies-Lony Beach 52 26 "99 13 %
Site #4
Anaheim Bay 51 51 56 200 11 2.2

1/ Tentative ldentification - Confirmatior by GC/MC Pending.

vi-3 3
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APPENDIX 7. Synthetic orgénic compound data'for 1980 transplant mussels {cont.).

tation
Humboldt Bay-Morth
Samoa Bridge

Humboldt Bay-South
Samoa Bridge

Humboldt Bay-
Eureka Slough

Bodega Harbor
Bolinas Lagoon
Tomales Bay

San Francisco Bay-
Angel Island

San Francisce Bay-
Treasure Island

San Francisco Ray-
Redwood City

San Francisco Bay-
Dumbarton

Santa Cruz Harbor
Elkkorn Slough Bridge’
Morro Bay-Upper Harbor
Morro Bay-VYira's
Channel Island Marina
Port Hueneme

Anacapa Island

Marina Del Rey

Los Angeies-Long Beach
Tide Sauge

Newport Harbor
Mission Bay

San Diego Harbor-
Shelter Island

San Diego Harbor-
6 Street

San Dieyn Harbor-
Corcnado 2ridee

‘trans- :
chlordane dacthal op DDE pp'DDE. op DDD  pp'DOD
6.3 15
1.2 4.8 4.5
3.2 11 3.0
2.1 7.2
21 10
1.3 19 12
19 2.7 4.9 n. 25 100
19 3.8 4.2 69 22 110
24 3.2 5.2 52 9.3 46
23 9.2 11 99 5.6 34
15 g5 8.2 50
4.4 2.9 96 8.1 32
33 2.2 10 21
4.0 - . 92 5.0 16
22 - 5.6 290 21 100
12 7.2 200 11 130
4.4 3.7 42 7.6
210 62 650 62 650
37 86 1100 38 180
42 36 39 880 60 430
17 6.4 140 15 57
16 290 29 100
29 110 13 g1
29 120 22 78
VIiIl-2
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APPENDIX 7.

Station IEfDDMS

Phati o)

Humboldt Bay-ilorth
Samoa Bridge

Humboldt Bay-South
samoa Bridge

Humboldt Bay-
tureka Slough

Bodega Harbor
Rolinas Lagoon
Tomales Bay

San Francisco Bay-
Angel Island

San Francisco Bay-
Treasure Island

29
26

San Francisco Bay- 14
Redwood City

San Francisco Bay-
Dumbarton

santa Cruz Harbor

Elkhorn Slough Bridge

Morro Bay-Upper Harbor

Morro Bay - Virg's

Channe) 1sland M¥arina

pPort Hueneme -

Anacapa 1sland )

Marina Del Rey 97

Los Angeles-Leng Beach 39
Tide Gauge

Mewport Harbor 25
. Mission Bay

san Diego Harbor- 13
Shelter lsland

San Diego Harbor- 11
G Street

San Diego Harbor- 31
Coronado 3ridse

I/ Tentative

Vit-

tdeptification - Confirration by

k)
B

Synthetic organic'compound data for 1980 transplant mussels (cont.).

pp ' 0DMY opDDTl/pp'DDT dieldrin

6.5 5.4

\ 4.1

5.9
10

4.7
11 6.6 11 34
15 6.0 13 24
7.8 6.5 7.4 44
13 10 5.2 35
6.1 4.5 11
5.0 3.0 12 21

5.9 8.0

5.1
16 49 18
g.8. 34 1

3.1 5.6
67 92 a1
70 16 35
56 .39 41
7.5 . 9.1 19
26 26 20
13 _ 13
43 21

SC/MC Pending.
B-22.
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¥6.9.10-90-3049

APFCHNIX 9. Data for selected synthetic organic compounds in mussels from the 1980 Royal
Palms and Los Angeles-Long Beach Harbor jntensive site collections. 1/

/ PCE

Resident/ ‘ ©2/ )

Station Transplant op DOE  pp’' DDE .cpDOD  pp’'DDD  opDOT” pp'DDT  total pOT~ 1254
M. catiforniznus '

pt. vincente  (47) Resident  ° 62 820 28 62 - 18 1051 420
Royal Palms (46) Resident 100 1300 41 160 - 18 1705 390
Cabrillo Beach  ( C) Resident 220 1500 a4 130 - 20 2057 600
Tisa (augde ( A) Transplant 86 1100 38 180 - 16 1529 490
avy Mole ( 8)  Jransplant 94 800 28 - 130 - 10 1145 490

Comoedatis

l.os Angeles-Long Beéch #1  Resident 150 1400 - 40 1éo - 100 1984 920
_Los Angeles-Long Beach #2 Resident - 420 57 . 420 - 44 1107 990
Los Angeles-Long Beach #3  Resident 170 4900 60 280 37 110 5711 1500
Los Angeles-Long Beach #4 Resident - 470 29 200 26 99 876 1800 S
Los Ange1e§-Long Beach #5 Resident 110 1500 - 100 480 - 86 2460 1600

1/ Date are reported in ng/'g on a dry weight basis. Lack of a i
T yeported value indicates that there were no detectable residues.

2/ Tentstive Identification = Confirmation by GC/MS Pending.
3/ Totel DOT = £ op and pp' DDE + op and pp' DDD + op and pp' 0DT

N
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* PCB only
** DDT-PCB only

110

M
!

Station Name op DDD pp! DDD ' op DDE pp' DOE - pp' DDMS
Elkhorn Slough T T

Duck Club ' 46 140 13 450 .

Sand Holt Br. 220(230) 800(890) 41(28) 2000(2200) |
Marina Del Rey 28 170 29 320 - 36
*Port Hueneme 48 330 260 12
Channel Islands 17 9% 15 240 '

v Los Angeles Harbor '
#«#+National Steel 72 540 40 520 <52
+%West Basin 55 610 120 660 ’ 44
*%*Berth 133 41 300 g1 560 35
*xCGate X 51 430 190 1100 47
«*Cabrillo Pler 20 81 86 760 27
%xOuter Figh larbor 19 80 110 770 40
**Tcrminal Island 13Q11) . 44(37) 110(89) 720(840) 21(19)
**xTide Gage 18 170 110 1100 21
#4Pler F. - 21 160 95 00 24
#xS, Calif. Edleo ‘27 84 150 890 37
*%Channecl #3 3l 160 54 510 32
(. *leury Ford Br. 41 340 89 590 . 47

4*Dominguez Ch, 95 1100 78 950 36
**Whites Point 15 62 58 580 11
Royul Palms 20 170 88 1300
Alamitos Boy

Colorado Lagoon 39 280 230 460

Pier 22 20 30 610 18

BOE-C6-0176797



o

L/

Station Name ‘" pp' DDMU op DDT pp! DDT dieldrin endosulfan I
Elkhorn Slough ‘
Duck Club 12 57 330 46 260
Sand Holt Br. 20037 520(410) 1700(1800) 180(240) 770(890)
- Marina Del Rey 30 22 38 19
Port Hueneme 33 24 83 3.0 3.0
Channel Islands 10 22 84 1.0 2.2
Los Angeles Harbor
** National Steel , 38 96
** West Basin 25 29 59
*% Berth 133 30 15 49
k% Gate X 65 15 41
k¥ Cabrillo Pler 40 4,5 13
*¥ Quter Fish Harbor 48
** Terminal Island 33(33) 5.1(5.1)
k* Tide Gage 39 12
*k Pler F. 36 8.2 27
*%* S, Calif. Edison. 45 6.9 8.9 -
_ %% Channcl #3 38 9.9 70
%% llenry FordBr. . 44 .t 22 47 '
** Dominguez Ch. 29 '“ZZf%“” - 3100
** thites Point. \7 . 16
Royal Palms ° 57 6.5
Alami tos Bay
Colorado Lagoon 43 94 67
Pier 22 38 14 11 6.8

* PCB only
** DDT-PCB only

*.\
v
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EPA SUMMARY

~

Late 1981 State Mussel Watch Data

Los Angeles - Long Beach Harbor

Parts Per Billion

Station Name Station # DDT (%) DDD (%) DDE (%) ‘Total DDT (100%)
National Steel 601 134 (10) 612 (47) 560 (43) 136‘6

West Basin 602 88 (6) 665 (43) 780 (51) 1533

Berth 133 603 64 (6) 341 (33) 641 (61) 1046

Gate X 604 56 (3) 481 (26) 1290 (71) 1827
Cabrillo Pier 605 18 (2) 101 (10) 846 (38) 965

Outer Fish Harbor 606 - - 99 (10) 880 (90) 979
Terminal Island 607 5 (1) 57 (6) 830 (93) 892

Tide Gauge 609 12 (1) 188 (13) 1210 (86) 1410

Pier F 610 35 (3) 181 (18) 795 {79) 1011

So. Cal. Edison 611 16 (1) 111 (10) 1040 (89) 1167
Channel #3 6127 80 (9) 191 (23) 564 (68) 835

Henry Ford Br. 613 69 (6) 381 (34) 679 (60) 1129
Daninguez Channel 614 172 (7) 1195 (50) 1028 (43) 2395

whites Point 615 l6 (2) 77 (11) 638 (87) 731

Ratio (%) Calculation

Metabolite (DDT, DDD, or DDE) divided by Total DDT (DDT + DDD + DDE) = 3 Metabolite

BOE-C6-0176799
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David R.Young and Deird;e J. McDermott

AERIAL FALLOUT
OF DDT

The comparison of chlorinated hydrocarbon inputs

presented in the previous article indicates that, during
1973 and 1974, aerial fallout contributed almost as much
DDT and its residues to the coastal ecosystem as did munici-
pal wastewater, the largest single source of the pesticide.
In light of the decreasing concentrations of DDT in the
twnicipal effluents, it appears that aerial tramsport will
be the dominant input route of the future. Thus, with the
support of the U.S. Environmental Protection Agency, We
have investigated the fallout rates of chlorinated hydro-
carbons onto the Bight in considerable detail over the last
2 years. :

Utilizing a glass plate and mineral oil collection
technique first developed by Dr. Vance McClure (National
Marine Fisheries Service, Tiburon, California), approximately
1,000 samples were taken in replicate l-week collections
made during two 13-week perioeds at 14 coastal stations and .
6 island stations between Point Conception and the u.s./ ’ . ‘
P Mexico border. These samples have yielded a large body of - '
L . data on several DDT compounds in dry aerial fallout, at
levels free of apparent chromatographic interferences oOTr ' ) |
significant contributions from analytical blanks.

The results for p,p,'-DDT, and p,p'-DDE (plus p,p'-DDD !
for the second survey) have been converted to estimated ! 1
mean daily fluxes (10"9 g/sq m/day) for each sampling, 1 i
applying a collection efficiency factor of 50 percent. E -

i The Wilcoxon signed-rank test wWas used to determine if there i
was any statistically significant difference between the two
seasonal values of total DDT fallout onto the Bight. None
fidence level; therefore, i
1

was dedonstrated at 95 percent cont
the weekly data for the individual components were averaged
aver the entire 26-week collection period. Figure 1l pre~
sents tne resultant mean for tstal DDPT. The average ratio
of p,p'-DDT to o,p'-DDT observed in the Bight was 2.5 to

1, and these two isomers constituted approximately 70
percent of the “rotai” measurable flux of J2T compounds onto
the 3ight. In conrrast, p,p -DDE is the prirncipal component

11
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Figure 1. Average
fiux of total DDT
(1079 g/sq m/day)
in dry aerial fallout,

Coc:ial_ Water Research Project

observed in JWPCP wastewater and in the ocean bottom sedi-
ments around the site of this major discharge: Approxi-
mately three-quarters of the total DDT is made up of
pP,p'-DDE in the surface sediment samples.

Northern Baja California is often used as a control
zone in Project studies; thus, during the first seasonal
collection, a few weekly samples also were taken by student
volunteers at the Institution for Oceanographic Investiga-
tions, Universidad Autonoma de Baja California, in Ensenada,
Mexico. The results indicated that ane of the highest
coastal flux values for total DDT observed in the Bight
during summer 1973 occurred at Ensenada. This is an agri-
cultural region of the Baja California peninsula, and these
higher fallout values appear to reflect greater or more
recent local usage of DDT than to the north.

One of the most striking results of this Bight-wide
survey was that, with the exception of the Ensenada results,
the total DDT fallout values generally increased toward Los
Angeles. This was surprising, as the major agricultural
areas of the coastal plain lie to the north and south of
this highly-urbanized region. Because the results of this
research had indicated that dry aerial fallout was a
relatively important source of DDT compounds to the Bight,

1973-1974. the project conducted its own fallout survey within the
Los Angeles Basin to further investigate this finding.
T T T T
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Chlorinated Hydrocr °ns

Ly

Between 26 April and 24 May 1974, we sampled 24 sta-
tions during 4 Successive weeks. Because of the past
history of drzmatic DDT pollution of the Bight, apparently
as a result of waste discharges from Montrose Chemical
Company, four stations were established within a few blocks
of this industrial plant in the city of Torrance. Four
sites also were established around the sanitary landfill in
Rolling Hills Estates on the Palos Verdes Peninsula, oper-
ated by the County Sanitation Districts of Los Angeles
County. It is reported that this landfill received DDT
wastes from the Montrose plant up until about 1972. 1In
addition, four sites were established around a private
sanitary landfill owned by Ben K. Kazarian and located
near the city of West Covina where the Montrose wastes are
now taken. .

In this survey, both the DDT constituents and 1254 PCB
were clearly identified at levels at least an order of mag-
nitude above those found in process blanks. The results
showed two regions of relatively high DDT fallout, located
in the vicinity of the Montrose plant and the Rolling Hills
sanitary landfill. The highest of the values in each

region zenerally occurred at the south or southeast statioms.

As the prevailing coastal winds are from the northwest,
this suggests two separate sOurces. Wind data for the
interior of the Basin are being analyzed to further investi-
gate this subject.

In light of the large gradients in DDT fallout rates
that were observed, and the implicatiouns regarding the
sources, the survey was repeated during 2 weeks in
September 1974; two additrional stations were included in
the pattern around the Montrose plant. The September DDT
data were similar to those of the previous spring and
indicate little seasonal effect.

The occurrence of an occasional anomalous value can
strongly bias a small-sample mean, so for this basin study,
we assumed the median of the six weekly values to be most
representative of the fallout flux at a given station.
These values for total DDT and 125% PCB are illustrated in
Figures 2 and 3, respectively.

The data presented above indicate an appareat rela-
tionship between the DDT fallout distribution and the loca-
tion of a major manufacturing facility and one of its
past waste disposal sites. tlowever, the level of DDT in
the dry aerial fallout around the present disposal site
(the Kazarian landfill) is not any nigner than levels at
other 3Basin stations. As the two srincipal constituents
of the pesticide itself are 9,p'-DDT and o,p'-DDT, we
examined these two products of the =arnufacturing process in
greater detail. We found a considerably larger value for
the racio of p,p'-DDT to o,p'-DDT around the two regions of
highest fallout (10 sites) tnan i{a the rest of the 3asin

113
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Figure 2. Median
flux of total DDT
{10-9 g/sq m/day)
in dry aeriaj fallout
collected during

6 weeks of 1974.

Figure 3. Median
flux of 1254 PCB
{10-9 g/sq m/day)
in dry aerial fallout
collected during

6 weeks of 1974,

Coa:(al Water Research Project

(15 sites); median values for the two groups are 5.0 and
3.2, respectively. This ratio may be an indication of the
relative "freshness" of the DDT constituents collected on
our fallcut plates. Similarly, the para and ortho isomers
together constitute the largest percentage of total
measurable DDT at these 10 sites; median percentages for

the two groups are 85 percent and 63 percent. This too
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may be related to effects of "weathering." Finally, to
determine 1f the-relatively high DDT fallout values around
the manufacturing plant and its past waste depository
could be due merely to higher deposition of particulates,
we have normalized the values against 1254 PCB, which is
not manufactured by Montrose Checmical Co. Distinctively
higher values for this ratio are observed around the
plant and the Rolling Hills landfill (median: 6.0) than
in the rest of the basin (median: 1.2). Thus, it
appears that the gradients in DDT fallout values we have
observed do indicate two regionms that are potentially
important sources of DDT compounds to the Los Angeles
Basin and the adjacent Southern California Bight.

Two methods were used to calculate the amount of total
DDT falling onto the basin annually. The first involved a
strict linear interpclation between data points. For those
stations where there were two or more sampling sites, the
median flux was used to represent the station. It should
be noted that in the case of the Rolling Hills landfill,
one site has a significantly higher flux than the other
three sites. As this value i{s the median of six weekly
values, and this site had the highest weekly flux reported
for the entire Basin study, it appears that the site repre-
sents a secondary source of DDT. However, the median flux
of 1,400 X 10~2 g DDT/sq w/day is a more representative
value for that station. Because the location of sampling
sites and the high values at Montrose bias the fallout
estimate of 2.2 metric tons/yr derived from our contours, .
we consider this to be an upper limit. The median flux :
for the entire Basim, 930 X 10'9 g/sq m/day, was used to
estimate a lower limit. The fallout estimate calculated
using this value is 0.5 metric tons/yr, resulting in an
estimated range of 0.5 to 2.2 metric tons/yr. .

One of the most important aspects of these findings
{s that there still may be a significant release of DDT
wastes to the southern California environment from the
manufacture of this pesticide in Los Angeles County, even

though the discharge of liquid wastes to the County sewer
system has been stcpped. - During 1974, the average level of
total DDT in JWPCP final effluent was 3.0 p/l, which alone
exceeds the level allcwed by the California State Water
Resources Control Board "Ocean Plan” (2 pg/l on a 50 percent
ogccurrence basis) for total identifiable chlorirnataed hydro-
carbons in such wastewatars. The corresponding mass emis-
sion rate for total DDT was 1,400 xg/yr. We have estimated
that a similar quantity (1,200 kg) of DDT compounds fell
onto the coastal waters annually during 1973-754. A signi-
ficant fraczion of this material may have smanated frem

ODT wastes procduced during aanufacture of the pesticide in
Lecs Angeles Counuy, either directly from the plant or. from
{ts original land waste aisposal site. Thus, a unified con-

113
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trol plan to reduce marine inputs of this pollutant would
require ‘that attention also be paid to these potential
sources of DDT to the atmosphere in Los Angeles Basin.
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EMERGENCY RESPONSE REPCRT

T0: Cnris Yais, ERC, EPA

FROM: Emily Pimentell, TAT, Roy F. deston, Inc.

SUBJECT: 397 Sampling at Montrose Chemical Corp., Torrance, CA
00 9-8211-1013

TATE: Novemter 23, 1982

PEISENS
JONTACTED: Steve Simanonak, Field Inspection Section, EPA
Richard Gosset, Southern Calif., Coastal Water Research Project
(213-435-7071)
2at Yerschelman, Southern California. Ccastal Water Res. Project
John wakamatsu. Los Angeles Department of Water and Pover
' (213-481-4634)
John Mitchell, Los Angeles Flood Control District
(213-226-3386)

Sn “cnday 8 November, 1982 at 10C0 hours, Steven Simanonak requested TAT's
zssistance in cbtaining soil 2nd storm-water runoff samples down-gradient
from the Montrose Chemical Corsoration in Torrance, Calif. Simanonak

and Pimentell arrived in Los 2ngeles late “onday, and proceeded to prepare
tne sampling eguipment in anticipation of & rain storm early Tuesday morning.

3ackground

wontrose Chemical Corporation was, until recently tne sole D07 manufacturing
Siant in the United States. in August, 1382, tontrose notified the Los
Zngeles Department of =ealth fervices [DOHS) that it was phasing down the
sroduction of 00T, and expectad to close down soon. ihe tnvironmental
Protection Agency (EP4) has not been formally notified of the plants'

slans to close, but it is believed that 00T is currently no longer being
manufactured. The concern at this time is that due to noor housekeeping
during packing and snipping coerations, the plants'grounds are neavily
contaminated with D5T. Runcff from the plant is sucpected of contributing
sianificantly to ZO7 contamination in the Dominquez Channel. Tne point of
entry into the Sominguez Channel is via a catch-basin below the clant wnich
drains through a series of laterals prior to discharging into tre main
chanrel. Quroff frcom the plant drains through a narrow, gynlined chanrel,
sonds; then overilows into the catch-pasin lecatec aoproximately 306Ft.
fvnm the chamical oiant.

rict TLAFCC, nat sbtainea sarmplinag data

a6 route hetaper Sre Catcn-tasic and rhe

= sancentraticns gre ntaner during
L .- .- - T N - . ~T
ApnY.Tor T Iryes T to

E-/
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Sampling Action

The objective in collecting the storm-water runoff sanples was to demon-
strate that DDT is actually draining from the plant and entering navigable
_waters. Standards for tne discharge of DDT into naviocable waters of the
United States are non-existent. Under Sec. 311 of the Clean Water Act,
any discharge of 257 is regarded as an illegal discharge.

water samples were collected at four points below the chemical facility. A
street runoff water sampie up-gradient to the nlant was collected as a
packground sample. Samsles were collected in *-gallon hexane rinsed

glass bottles. In addition to Simanonak and Pimentell, Richard Gossett

and Pat Hershelman of the Southern California Coastal Water Research
Project assisted in coilecting the water samples during Tuesday's storm.
hile collecting the water samples, an unidentified Montrose Chemical
Corporation employee inguired as to why we were collecting samples. Simananok
informed him ne was an EPA representative. samples were not taken off
Montrose property, therefore split water samples were not taken. The
“ontrose employee did take his own viater sample.

Soil samsles were collected Wednesday, below the chemical plant to define
the extent of DDT contamination at the soil surface. Sampnles were collected
by removing one inch of surface soil and filling eight-ounce size glass
jars. Since the prooeriy directly between the catch-basin and Montrose
belonas to the LGs Anceles Department of Water and Power, splits were
provided to their representative, Mr. John XK. dakamatsu.

Details regarding the EPA traffic renort samnle memhers, sample locations
and time of sampling are given in Tabie I and Map A. Sampies were mailed
via Federal Express to Califernia fnalytical Leb in Sacramento at the end
of each sample day.

Status and Recommendations

Pending analytical results, *aT will review storet data on DDT water analysis
available tnrough the LAFCD, and gather any rain and drainage basin data
which can be used to obtain an estimate of gross 00T lcading into the

Dominguez Channel. {ontacts within the Long Beach Harbor 2esearch Project —

will aico be pursued to determine whether any data is available on 207
levels in sediment and water in Long 2each Harbor.

Althouah the sarmles obtained during this samnling trip may be suf€icient to
nlace the “Lurden cf proof" on ontrose Chemical Corporation regarding

iilegal 207 discrarge fram their fFacility, it may te orudant to plan 1
comnranensive samsiing olan designed to define ail nossibie flow routes in
snd aut ofF the Tacility <o elimirate any aueszion renardinn tne origins

i r “oncurrant) . 4iscussiar rejarding znpronriate
roredial 1 3 4ope nurs sl
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TABLE 1

SUMMARY OF SOIL AND MATER SAMPLES TAKEN AT THE MONTROSE CHEMICAL CORPORATION

. EPA TRAFFIC . MIDIUM & SAMPLE | SAMPLE | SAMPLE ;
P .; REPORT NUMBER ; STATION i TIME * ! LOCATICH !
2132 Soil A 1100 hrs. | dorthwest of drainagel
. . . channel beiow Montrosg
/o 2133 : Soil E B8 ; 1045 hrs. . Orainage channel
i : : : below lontrose
. 2132 Soil . C I 1105 hrs. fast of drainaqge j
: ' . charnei below Mon-
. : . trose
: - 2135 Soil D . 1110 hrs. . Orainage channei
2136 Saitl ' £ ¢ 1118 hrs. Jrainage chanrrel ‘
2 2137 : Soil i € S 1140 hrs. . uide noint of drain—|
: : : . © age cnannel !
i ; ' |
< 2138 f Soil ' G 1145 hrs. Wdide noint of drain-;
. : ' : : aqe channel i
i f |
: 2139 Soil H © 1128 hrs. Railroad "V" adjaceny
: ' water ponding area |
- : |
| | !
! 1683 Soil 1 ©1159 hrs. ' Flat part of drainagé'
. 1
— . !
' ~ . - . : Railroad "V" adjacent
1862 L ! 1130 hrs. water nonding area !
duniicats
3-2122 dater 3 . 755 hrs. Farmers Jrothers
: caTen zasin
__3on detar 2. nrs TeatenTe Crarned
~alow lgntraze
I
1 g o e e = s B e e T
3t S teneeane Cnaenel Le-

E-3
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TADLE 1
SUMMARY OF SOTL AND WATER SAMPLES TAKEM AT THE MONTROSE CHEMICAL CORPORATION .
, i { i
EPA TRAFFIC ' MEDIUM \ SAMPLE ! SAMPLE | SAMPLE
PEPORT MNUMBER : : STATICH ' TIMEx : LOCATION
H H i
‘: a e 3
‘ ' | ]
1) . i 1
: | f
9-2125 X Yater i 3 ! 1156 hrs. | Farmers Brothers
. ' J : catch basin
| | |
: ; ;
9-2126 ; Hater o 3 : 1156 hrs. Farmers Brothers
duplicate : ; ! catch basin
' V i
e i ] v
9-2127 ; Water ) 7 ! 1249 hrs. ' Storm drain up-
' ] i gradient from Mon-
' ! ! : trose at Xnox Dr.
P i '
9-2125 . dater ' 5 ! 1222 hrs. - Flood control pro-
; ! : . ject "685" dayligh’
! ' ' near Brody Ave.
. : T
2-2129 ' later ' o : 1247 hrs. . Torrance Lateral a-
i : . ' Main St.
2-2130 : Hater ; 1 | 133 nrs. . Blank fiiled at
31ank : ! drainage channel .
. ; : leaving Montrose
9-2131 - Nater ', 2 1335 ars. ' Railroad "V" pondi: ,
. : ‘ area
* water samoles 2ollected Tuesday nevemper 2, 1982
Soil camples collecter Ledneslay “ovemper 10, 1382
{
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~

DDT and Its Metabolites

DDT refers to technical DDT, which is usually composed of:

77.1% p,p’-DDT . |
14.9% o,p'-DDT | :

0.3% p,p'-DCDC R @ (o] R
0.1% o,p'-DDD

|
[ ]
4.0% p,p'-DDE R
0.1% o,p'-DDE
3.5% unidentified compounds ’ e
R R' R"
DDT 1,1'-(2,2,2-trichlcroethyli- ~Cl -H -cCl,
: dene)-bis/4-chlorobenzene/ 1
DDE 1,1'-(2,2-dichloroethenyli- -Cl None =CC12
dene)-bis/4-chlorobenzene/ .
Do 1,1'-(2,2-dichloroethylidene)- -C1 .  -H -cucl,
bis/4-chlorobenzene/ .
DU 1,1'-({2-chloroethenylidene)- -Q1 None aCHCl
bis/4-chlorobenzene/ ) . |
DDMS 1,1'-{2-chloroethylidena)- -Cc1 -H -cH,Cl #
tis/4-chlorobenzene/ - ! :
DDNU i,1-bis{4~-chlorophenyl) -Cl None =CH, '
" ethylene S !
DDCH 2,2-bis(4-chlozophenyl) -Cl -H -Ch,OH
ethanol .
CDA 2,2-bis(4-chlorophenyl)- C-Cl -n -Cc-OH
acetic acid ) n ‘

SOURCE: Ambient Water Oualitv Criteria for DDT

EPA Rerort MNumber 440/5-30-038, o. A=2.,
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Physical Properties

The general physical properties of the DDT isomers are given
below:

Molecular weight 354.5
(Windholz, M. (ed.), 1976)

Melting point 108.5-199.0°C (pp"')
(Gunther and Gunther, 1971) 74-74.5°C {op')

Boiling Point 185°C (pp')
{Gunther and Gunther, 1971)

Vapor pressure . -7 .- o
(Martin, 1972) : 1.9 x 10_7 torr (pp') at 2S°C
(Spencer, 1975) 7.3 x 10_6'torr (pp') at 30°C

‘ o 5.5 x 10_, torr (op') at 30°C
(Metcalf, 1972) at 20°C 1.5 x 10 torr: (pp') at 20°C

Solubility in water at 25°C _
(Weil et al., 1974) 5.5 ppb (pp')
26 ppb (op') , !
(Biggar and Riggs, 1974)* - 25 ppb (pp') 1
: © 85 ppb (o02') ,
Metcalf, 1972) -~2 ppb ) |
(Bowman et al., 19260) <1.2 ppb (pp') -

.o

Log octanol/water
partition cocfficient

(0'Brien, 1974) 6.19 (pp', calc.)
{KRengaga and Goring, 1978) 5.98 )
(Wolfe et al., 1977) - 4.89

(Kapoor et al., 1973) 3.98 (pp', measured)

*pParticle size <5.0 ua.

SOURCE: Ambient Water CQuality Criteria for 5DT

EPA Report Nurber 4490/5-80-038, 2. A-3.
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- " METABULISM AND

DETOXIFICATION OF DDT
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APPROXIMATE COMPOSITICN OF TECHNICAL DDT

COMPOURD
],1,I-Trichloro-z,Z-bis(p-chloropheny1) ethane (p,p’-DDT)

1.1,1-Trich1oro-2-(o-chloropheny]-?-(p-chloropheny]) \
ethane (o,p'-DDT) ;

],1-Dich10ro-2,2-bis(p-chlorophenyl) ethane (p,p'-TDE)

1,T-Dichloro-z-(o—chlorophgny])-2—(p-chloropheny1)
ethane {o,p'-TDE)

1-0-5hloropheny1ethy]-2-trich1oro-p—chforobenzene
sulfonate :

2-Trich]oro-1-p-chlorophenylethanol
Bis(p-chlorophenyl) sulfone .

L -ChloroQ¢x-p-chlorophenylacetamidé
ﬁ -Chloro-cx-o-chlorophenylacetamide
Chlorobenzene
p-Dich]orobenzene'
1,1,1,ZeTetrachloro-z-(p-ch10ropheny1) ethane
Sodium p-chlorobenzere sulfonate
Ammonium p-chlorobenzene sulfonate
Inorganic .

Unidentified and losses

APPROXIMATE

PERCENTAGE

63-77

8-2
0.3-4.0

0.04

0.1-1.9

0.2 )

0.03;0.6
0.01
0.01

0.3

0.1
pre;ent
0.02
0.01
6.01-0.1
5.1-10.§

SOURCE: Ottinger, et al., "Recormended Methcds of Reduction Heutrali-

- zatjon, Recovery, or Disposal of Hazardcus Waste -

1973.

Volume V,"

SECONDARY SOUPCE:

{ronmental! Imrcact Statement feor the
$a‘s Collec-icn, TrARETorTiticn, anc Vinal
Jisncsal oS- T.5. Dedt =% Se‘encse Stocks cf DDY

ociates for the

Prepared bv Louls Berger & AsSsS
cne 1980, =. C-4.

Defense Locistics Agency, Ju
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FOREWORD

Section 304 {a)(l) of the Clean Water Act of 1977 (P.L. 95-217),
requires the Administrator of the Environmental Protection Agency to
publish criteria for water quality accurately reflecting the latest
scientific knowledge on the kind and extent of all identifiable effects
on health and weifare which may be expected from the presence of
pollutants in any body of water, including ground water. Proposed water
quality criteria for the 65 toxic pollutants listed under section 307
(3)(1) of the Clean Water Act were developed and a notice of their
availability was published for pudlic comment on March 15, 1979 (44 FR
15926), July 25, 1979 (44 FR 43660), and October 1, 1979 (44 FR 56628).
This document is a revision of those proposed ¢riteria based upon a
censideration of comments received from other Federal Agencies, State
agencies, special interest groups, and individual scientists. The
criteria contained in this document replace any previously published EPA
criteria for the 65 pollutants. This criterion document is also
published in satisifaction of paragraph 11 of the Settlement Agreement
in Natural Resources Dafense Courcil, et. al. vs. Train, 8 ERC 2120
(0.0.C. 1978), modified, 12 ERe 1333 (D.D.C. 1973).

The term “water quality criteria" is used in two sections of the
Clean Water Act, section 304 (a)(1) and section 303 (c){2). The term has
a different program impact in 2ach section. In section 304, the term
represents a non-regulatory, scientific assessment of ecological ef-

fects. The criteria presented in this nublicaticn 2re such scientific

assessments. Such water quality criteria associated with specific
stream uses when adoptsd as State water quality standards under section

303 become enforceable maximum acceptable levels of a pollutant in

ambient waters. The water quality criteria adopted in the State water
quality stardards could have the same numerical limits as the criteria
devaloped undar secticn 304. However, in many situations States may went
to adjust water gquality criteria developed under section 3C4 to reflect
local environmantaz)l conditions and human exposure patterns before
incorporation into water quality standards. It is not until their
adoption as part of the State water quality standards that the criteria
become requiatory. .

Guidelines to assist the States in the modificaticn of criteria
presented in this document, in the development of water quality
standards, and in other watar-related programs of this Agency, are being
developed by EPA.

STEVE!N SCHATZICW
Deputy Assistant Administrator

Office of Yater Regulations and Standards
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CRITERIA DOCUMENT

DDT AND METABOLITES

CRITERIA
Aguatic.nlfe
DDT ] )

For ODT and 1its metabolites the criterion to protect fresh-

watar aquatic 1ife as derived using the Guidalines is 0.0010 ﬁg/l
not exceed 1.1

as a 24-hour average and the concentration should

ug/l at any time.

tes the criterion to protect saltwater.

es is 6.0010 pg/l as-a 24

For ODT and its metaboli

aquatic life as derived using the Guidelin
hour average and the concentration should not exceed 0.13 pg/l at

any time.

TDE"

The available data for TDE indicate thet acute roxicity to

freshwater aquatic life occurs at concentrations as low as 0.6 pa/1

and would occur at lower concentrations among species that are nore

sensitive than those tested. Mo data are available concerning the

chronic toxicity of TDE to sensitive freshwater aquatic.llfe.
The available data gor TDE indicate ;Hat acute toxicity to

saltwater aquatic 1ife occurs at concentzations as low as 3.6 pg/1

and would occur at lower concentrations among species that are more

No data are availaodle concerning the

sensitive than those tested.

chronic toxicity of TDE to sansitive saltwater agquatic life.

DDE.
mhe available data for DDE indicate that acute toxicity to

freshwater aquatic 1ifa occurs at concentrations as low as 1,030
pg/l and would cecur at lower concentrations ancnd species that are

yae
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more sensitive than those tested. Mo data are available concerning
the chronic toxicity of DDZ to sensitive freshwater aquatic life.
The available data for DDE indicate that acute toxicity to

saltwater aquatic life occurs at concentrations as low as 14 ug/l

and would occur at lower concentrations among species that are more.

sensitive than those tested. No data are available concerning the

chronic toxicity of DDE to sensitive saltwater aquatic life.

Human Health

For the maximum protection of bhuman health from the potential
carcinogenic effects due to exposure of DDT through ingestion of
contaminated water and contaminated aguatic organisms, the ambient
water ccncentration should be zero based on the non-threshold
assumption for this chemical. However, zero level may nct be
attzinable at ﬁhe present time. Therefore, the levels which may
result in incremental increase of céncér risk over the lifetime are
estima£ed at 1073, 1076 and'10'7. The corresponding recommended
criteria are 0.24 ng/l, 0.024 ng/1l, and 0.0024 ng/l, respec;ively.
I1f thé_;bove estimates are made for consumption of aquaﬁic organ-
isms only, excluding consumptior of water, the levels are 0.24

ng/1l, 0.024 ng/l, and 0.0024 ng/l, respectively.
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ORGANIC COMPOUNDS

Richard W. Gosset, Harold W. Puffer, Robert H. Arthur,
Jennifer F. Alfafara and David R. Young '

LEVELS OF TRAGE

IN SPORTFISH FROM - -
SOUTHERN CALIFORNIA

The most impertant consideration in any study of contaminants in the environment is the
question of whether human health is endangered. After considering ways in which Southern
Californians mieht be exposed to significant levels of toxicants, we decided that the greatest
hazard would come from eating fish containing DDT, polychlorinated brphenyls tPCB)or
tenzofajpyrene (BaP). In the research described here, we replicatad the catching and cook-
ing of fish by the subpopulation that was most likely to be exposed. Then we measured the
concentrations of these and other trace organic compounds in the seafood and estimatad the
rate at which these contaminants could be consumed annually. We fourd that concentrations
of DDT and PCB were elevated in sportiish residing in areas near sewase out{alls or in the Los
Angeles Harbor. These levzls do not excced the World Health Organization 1971 recommended
maximum sate daily intake of 5 ug’kg/day. BaP was not present in any of the sampies and of
all the species analyzed, white croaker had the highest levels of contaminants.

The sediments adjacent to the coast of southern Califomia are contaminatad with trace organic
compounds whose mair source is the submarme outfalls. Project research also nas shown that
certain trace organics such as DDT's and PCB’s have the ability to biocaccumulate in animals
commonly consumed by man. For example. white croaker sampled by trawls taken near the
Los Angeles County (JWPCP) outfall in Aprit 1975 contained mean concentrations ot 39 mg/
wet kg Total DDT and 2.3 mg/wet Kg Total FCB (SCCWRP, unpublishad data).

Thase results bezame of concern in 1978 when a survey of southern California sportfishermen
conducted by the California Depariment of Fish and Game (Wine 1979} revealed that one-
million angler trip hours per year were expended on fishing etiort and that 3077 of the fish
caught were white croaker. The Department of Fish and Gama i not attempt to determine
the final disposition ot use of fish deing caught. butin 1980 the Unn ersity of Southern Cali-
fornia carried out an independent suney 10 Susess the catch amd consumpuion ratss of sport-
fishermen (Puiter er al. 1931, 1952y, The resaits of the USCurvey indicated that therg exXisis d
subpopulation of sportilshermen along the southern California coust that catch and consume
fish on a rezular hasis (1477 20 Sishine 3-7 umes week). The sutvey also indicated thiat the
median consumption rate for all speaes compined was 37 ¢ day persen vapprovimately twice
the national averagz) and that PUn-Trving Was :he most common method of SOOKINE.

(X}
X
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METHODS

White croaker (Genvonemus lineatus) were sampled from eleven of the twelve stations used in
the USC consumption survey (Figure 1), plus two coastal control stations known to have rela-
tively lower chlorinated hydrocarbon inputs (Word and Meamns 1979). Five of these stations
were chosen for more intensive sampling of four or more species of sportfish. These stations

- were: White Point, Cabrillo Pier. Santa Monica Bay. Belmont Pier and Orange County Control.

A total of 15 additional species were collected, including scorpionfish (Scorpaena guttata),
rockiish (Sebastes sp.). kelp bass (Paralabrax clathratus). barracuda (Sphyraena argentea),
bonito (Sarda chiliensis). Pacific mackerel (Scomber japonicus), queenfish (Seriplus politus),
white perch (Phanerodon furcatus). black perch {Embiotcca jacksoni). halibut (Paralichthys
californicus). lizardfish (Synodus lucioceps), bocaccio (Sebastes paucispinis), corbina (Menti-
cirrhus undulatus), barred sand bass (Paralabrax nebulifery and fatfish ( Plzuronectidae sp.).

In order to obtain results that would be representative of what a sportfisherman would catch,
this study sampled fish using their methods. In most cases sampling was done by hook-and-line
and in some cases, study participants sampled alongside sportfishermen on piers and sportfish-
ing boats. Because the fish needed were not all catchable in the time frame available, some
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samples were taken by trawling. The samples collected by trawl were (1) white croaker from
offshore of White Point, i 2) 4077 of the black perch. white perch. halibut.and queenfish shown
as coming from Cabriilo Pier. and (3) all samples 2xcept the white crozker from the Belmont
THaem T all qn—an ol m 47l mmsr vl e sonma anae Al d ioa olan —mvean o v Amem w2 P P sl e e It wssmeslA
LN, Al all [ort WA TRV P ITY wauRy Wi dATIUIL UL 1) Vi SUIsiL UNItInE WD ‘y\ll CelDMIn A IMIAIE VYRSV

treat his catch and were brought back to the laboratory and immediately frozen.

ANALYSIS

From four to forty fish (average of 20) were caught and randomly divided into five composites
(when possible) for each species. Edible muscle tissue was dissected from each fish and pooled
for each composite under clean laboratory conditions. All samples were kept frozen until analy-
sis. The benzola)pyrene samples were kept wrapped in ajuminum foil to-prevent light from de-
grading the sample. Each sample was analyzed for the following: percent dry weight by frecze
drying, percent lipid weight by chlorolorm; methanol extraction (Bligh and Dyer 1959), Total
DDT and Total PCB by packed-column electron-capture gas chromatography, (Youngeral.
1976), and benzo(a)pyrene by high-pressure liquid chromatography using extraction methods
of Dunn 1976). Total DDT includes the ortho plus para isomers of DDT, DDE, and DDD; total
PCB includes Aroclor 1232 and Aroclor 1254,

RESULTS
White Croaker Survey

Results of the analysis of white croaker for Total DDT. Total PCB.and other physical measure-
ments are listed in Table 1. Mean values at heook and linz sportiishing locations ranged from
0.053 meiwet ke Total DDT and 0.015 meg wet kg Tota! PCB in the Malibu,Santa Monica Pier
samples to 2.8 mg/wet Kg Total DDT and 0.42 mg, wet kg Total PCB in the Gerald Desrond
Bridgs samples. Higher DDT fevels were found in the white croaker trawled from the White
Point siation. These tish were collected from near the waste outfall to document what is
probably the worst possible case: they are not normaliy caught by sporttishzrmen.

Table 1. Results of tha anaiysis 1n=5) of the =<-bie museie tissez of =i’
: -
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There were several methods for analyzing the results statistically. First, we compared the Total
DDT to the Total PCB median values far all the stations 2nd found that the rankings were sig-
nificantly simuar (r, = 0.937: p<.001) indiczting a common source for both the Totzl DDT
and Total PCB in white croaker at all stations. Next, we compared the stations and found there
were statistically different concentrations of Total DDT and Total PCB between the stations.
This indicated that some stations had significantly higher levels of these contaminants than
others (HppT = 46.54. Hpcp = 50.40, DF = 12. p<.001). Finally. we compared the results
from each station to all the others to determine which stations had similar concentrations. For
example. the stations with the highest concentrations that were significantly different from the
other stations formed one group. Then the stations with the next highest concentrations formed
the next and so on. :

Thke Total DDT values for the thirtzen stations were ranked into 6 zroups and are presented in
Tabie i. The trend was simiiar for Total PCB. White Point and the Gerald Desmond Bridge fell
in the zroup that had the highest levels ol Total PCB. Catrillo Pier, Santa Monica Bay, Venice
Pier. Belmont Pier, Marina Del Rav, Navy Mole.and Queen Mary ‘Pier J stations were all in an
intermediate group. The two control sites, Orange County and Dana Point werz in the group
with the Malibu/Santa Monica Pier that had the lowest concentration. The Redondo Area Piers
results were between the intermediate group and the group with the lowest concentraiion.

Intensive Survey

Four stations with elevated concentrations of DDT and PCB measured in the white croaker
samples. plus one control station, were resampled for an additional four or more species of
sportfish. The stations chosen were White Point. Cabrillo Pier, Santa Monica Bay, Belmont Pier,
and Orange County Control. The samples from'Cabnilo Pier and Belmont Pier stations were

collevted at the same location as the white croaker,but the White Point. Santa Monica Bay and

Orange County Cantrol stattons were sampled frora sportfishing boats and varied up to ap-

proximately 3 km from the original white croaker sampling siations.

e results of the analysis of the edible muscle tissue for Total DDT (DDE+DDD+DDT) and
Torzi PCB (Aroclor i242+Aroclor 1254) are listed in Tablz 2. The mean Tota! DDT corncen-
trations vor 2!l stations combined ranged from 0.036 mg. w2t kg in rockiish from the Orange
County Control station 10 0.76 mg/wet kg in scorpiontish from the White Pcint staticn. The
mean Total PCB concantrations for all stations combined ranged from 0.011 mg/wet kgin
rockfisih from the Oranga County Control station to 0.10 myg, wet kg in black perch from the
Belmont Pier station.

An cnalysis of variance detected significant differences among stations for the concentrations
of both Total DDT and Total PCB \HppT = 20.38. Hpcp = 27.03: p<.001) wn2n all samples
were used. including the white croaker results. This indicates that there is a signnificant increase
in the concentration of these contaminants at ore er more of the stations over kackyeround
levels. but it doas not indicate what the individual staton differences are. Because several
species were sampled at more than one station, this allowed us to consider the station ditfer-
ences using those species.

Bonito and Pacific mackerel. both migzratory fish. spend a smaller ainount of ume in any spe-
cite ared and do not have higher fevels of contamnunt i sarples frem contumnated areas
thar in uncontaminated areas. For tish that may be rasdents and spend a longzr pericd of time
At their respective stations our analyses Jid detzet sumicant differences amaong the sTations.
For the rocktish which were collests wte Parat, Santa Menica Besund Oranaze
Coniety Coantrald o - :

dfrom the W
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Santa Monica Bay stations were not significantly different (U = 15.p Z.2). tul kelp bass from
the White Point station and Orange County Control stations were (UppT = 24.p<.02:UpCB
=25, p<L.0D). These results indicate that the resident fish from contaminatad areas have high-
er levels of these compounds than fish from uncontaminated areas. while migrant fish from the
same location do not show increased levels.

Priority Pollutants in White Croaker

Subsamples were taken from white croaker composites and sentto California Analyticai Labor-
atories in Sacramento for analysis by Gas Chromatoaraphy Mass Spectrometry (GC/ MSh for all . :
the nonpurgeable EPA priority pollutants (U.S. Eavironmental Protection Agendy 1977).
Phenol was the only compound presant above the GC.MS detection limit. which for most of
the compounds i3 15 ugike. The concentraiions ot phenol measured were 42 ug/wet kgin the
White Point sample. 96 ugwet ke in the Santa \{onica Bay sampie. 100 ug wet Kgin the Bel-
mont Pier sample. 116 ug/wet ke in the Cabrillo Pier sampie. and 231 ug; wet kg in the Orange
County control. Dioxin was not detected in any samples.

BenzotaiPyrene Results

All samples wer2 analyzed by Robert Arthur of USC tor henzota)pyrend (8aP) and in 4il cases
concentrations were nejow detectatle limits of 1 ma wet kg, Tius was warpnsing especiaily ter
the Caoniio Pler station. since lesels of 1.7 = 1.0 ug, wii kg ware Jdetected in Wil STOARST MuUse
cle tissue from this location :n 1979. only two years <arlier {Mearns and Young 19-a.1030. To
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surface water, sediments, and mussels (Muytilus edulis) from 9 of the 13 white croaker stations
(Tat's 3). BaP concentrations in the surface water raneed from below detectable limits of
0.00} ug’i at four of the stations to C.118ugi at tiwe Navy Mol station. The sediments ranged
from below detectable limits at the Redondo Area Piers station to 18000 ug/dry kg at the
Navyv Mole. and the mussels rangad from 3 ug/wet kg in the Queen Mary/Pier J sample to 280

ugiwet kg in the Cabrillo Pier sample.

These results indicate that benzo(a)pyrene is present in the =nvironment. especially at the
Navy Mole station, at surprisingly high levels. The findings that BaP was not detectable in the
edible muscle tissue of fish caught at these stations might be explained by the ability of these
fish to metaboliz2 this compound (Stegeman 1981, von Hofe eral. 1979).

\

Cooking

Results of the USC survey indicated that pan frying was the most popular method of cooking
by sportiishermen. To determine the effect of pan frying on the contaminant congcentrations,
white croaker muscle tissue from the Santa Monica Bay and Orange County Control stations
were pan fried and then analyzed for DDT. PCB, and BaP levels. Fillets were taken from the
opposite side of the fish analyzed for fresh lissue concentrations and tried in 30 mls of Wesson
oil at 88°C (190°F) for 4 minutes per side ina Westbend Tellon coated eizctric skillet (Krone
ard lwaoka 1981). The fillets were weighed before and after frying to determine water loss
due to the {rying. The fillets were then composited in the same manner as the uncooked sam-
ples and analyzad for T lipid, DDT, PCB and BaP. '

The fried muscle tissue exhibited lower concentrations of chlorinated hydrocarbons than fresh
mussle samples. For the Orange County Control samples the average mass of DDT declined 39%
10 1.2 ug. and the average mass of PCB declined 29'% 10-0.18 uz. For the Santa Monica Bay
sampies ihe average mass of DDT declined 745 10 2.3 ug and the averag: mass of PCB declined
6577 to 1.1 ug. We were unable to analvze the used cooking oil to determine if the lossin
chlorinated nydrocarbons was due 10 leaching into the cooking cil. but that is a possibility,
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since the cooking temperature is too low to break down these compounds. BaP was not detect-
ed in any of the fried tissue samples. therefore frving fish does not increase the levels of this
contaminant ¢ither. ’

DISCUSSION

Edible muscle tissue of sportfish from the metropolitan Los Angeles area contain concentra-
tions of Total DDT and Total PCB that are above background levels. To assess the possible
health hazard from eating these fish we determined the daily intake rates of these contaminants
based on the white croaker results and the median consumption rates for all species combined
for each station (Puffer et al. 1981). These results are listed in Table 4 and may be Kigher than
actual intake rates due to the fact that white croaker are not the major portion of fish con-
sumed at every station. The \White Point station has been omitted because the consumption
rate for that station was computed from surveying people fishing from the shore and our white
croaker were taken near the outfall. which is not normally fished. Results of the USC Survey
indicated that 10% of the sportfishermen consume as much as §5.2 g/day . person of white
croaker. If these fish had been taken at the Gerald Desmond Bridge their daily intake could be
as much as 239 ug DDT and 36 ug PCB. There is a group of local sportfishermen who fish for
rockfish from the same boat 31 times per week in Santa \Monica Bay. Everyone on board usual-
ly catches their limit of 15 fish which is mainly one species. bocaccio. Assuming they consume
approximately 150 g per day, their daily intake rates would be 8.7 ug DDT and 3.0 ug PCB
based on our analysis of the bocaccio caught by us from the same boat (Table 2).

The World Health Organization (WHO) recommends that daily intake be no more than 5 ug/
ke-day for DDT (U.S. Environmental Protection Agency 1978). If the average man weighs 70
ke, the recommended maximum. safe daily intake would be 330 7ug. This level is not reachzd by
any of the stations we surveyed, even in the White Point sample, when you assume an average
consumption rate of 36.9 g/day/person. the 1evel only reaches 280 ug. The FDA has a limit of

s meg/wet kg DDT for the interstate transport of fish. This limit was exceeded by white croaker
only from the White Point station. Plzase not2 that these guidelines are based on technical grade

. e e = _..1
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DDT which is 929 DDT. 4.15 DDF.and 0.47 DDD. Our analysis of fish tissue showed the actual

percentaces of tiese compounds 1o bz approximately 907 DDE and 107 DDT. DDE is ap-

proximatelv one-eighth as toxic as'DDT ¢ National Insutute for Occupational Safety and

Health. 1979). Therefore. based on the actual quantity of Total DDT found in these fish, none !
of the samples exceeded the FDA limit. 5

The concentrations cf these trace organic compounds are not sufficiently high to cause acute
toxicity. It would take 237 years for a 70 kg fisherman eating 85.2 2/day of white croaker
from the White Point station to consume enough DDE to reach the rat LD 50 level (800 mg/f
ket However. there is the possibility of sub-acute effects and these results would suggest the
n=ed for further research into the uptake rate and metabolism of these centaminants by man.
It might be possible to look at the medical histories of the sportfishermen who consume these
fish on a regular basis to determine if a specific illness could be attributed o ihis consumption.
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public health concerns associatad with ocean disposal of sewage sludges were
evaluated based on use of published data and tecnnigues. The analysis indi-
cates a potentially significant public health concern to sport Tishermen from
consumption of trace orzanics in seatcod taken from outfall areas, The
analysis and ccnclusions apply principally to existing and past sludge dis-
posal practices. Assumptions used in the analysis may not be applicable to
alternative ocean dispcsil systems such as deed ccean outfalls or barce dis-
posal. The Draft E1S/ZIR identified the nz2ad for further study of alterna-
tive ocean disposal praczices to develon more definitive information ¢n pro-
bable marine imnacts. Along with traditional environmental ccicerns, such
studies should addrass tne potential for the type of public health ccncerns
identified herein and the eifect of industrial pretreatment or other appreaches
to reduce toxicant wass emission rates.

The health effects assessment is based on analysis of trace organics cencentra-
tions in sludgas and seafoods, se2food consumption patterns of sportfisharmen,
known information on health effects from DOT and FC8 consumption, and consider-
ation of EPA duse-raesponse models, which relates consumption to nealth zffecis.

DDT and PCB dosages were estimated based on the concentratiors of these con-
stituents in s2afcog and the seatood consumption rate. A number of conserva-
tive assumpticns were used in the analysis. Mast availacle dava_on trace

p IR0 e L it

Q;gani:_con:es:gaticns_haxe_heen_determjnsd_in_fjsh_san:]ei_Ln_;hg,xi;igi;y_gi
the outfalis. Cocncentrations in fish actually ccnsumad are not known at nis
time. Thereicre, a worst case analysis was conducted assuming conzentraticns in
seafood from outfall areas to be wepresentative of thnat zotually consured. AISC,
absolute risk levels were estimated assuming 1ifatime expesure T constant
dosages of DDT or PCE which resulted in part in n
public healzh cencarns. tess conservative assu

risk estimates. Further study is needed Lo veriiy assurmpticns usad in the
analysis and to further reiine healtn risks associated with shoraline and ¢ff-
shore fisning activities. :

3
tions weould result in lower

Specific conclusicns of the analysis are as fallous.

atially toxic erganic conccunds may be present
05 compounds. 2pp2an to.be ef mostconear
ar foncentis z ra

.~sistence, ard sotential for bioacturuia
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e . Concentrations of DT and PC3 in LA/2MA slucges have generally decreased
in the last decade. However, concentrations in sludges have remaired
relatively constant in more recent years. Industrial or cormercial
sources of thne remaining toxicants have not been identified. ¥hile use of
OOT anc FC3 is being curtailed in the United Stales, it is wot kngwn
whether significant decreases in sludge DOT and PC3 concentrations will
result in the near future.

) PC8 concentrations in edible tissues of fish from control areas are generally
in the range of a few hundredths cf a ppm(ug/gm). Concentrations are higher
around the outfall areas, ranging from tenths to more than one ppm.

- \

¢ DOT concentrations in edible fish tissues were similar for control areas,
the CLA 7-mile outfall area, and the OCSD outfall area, generzlly in the
range of a few tenths of a ppm or less. However, for the LACSD outfall
at Whites Point, seafood concantrations are in the ppm range and have ex-
ceedzd 10 ppm in several measurements. It is 1likely that seafood concen-
traticns at Mhites Point are -significantly affected by historical high
discharges of D3T. Prior to 1671, an estimated 502 1bs/day of LCT were
dischargad. Source_caontrol measures begun in 1970 have_reduced_tne :ass
enission rate_to about 7 lbs/czy. - Recent data suggest a dowrward trend
in ODT concentraticns in fiatfish. However, present seafood corncentra-

: tions may be related to historic and present dischargas of DDT. The

: contributian of cach OCT source o0 present seafood concencrations is not

ciearly established and further monitoring is needed.

° Preliminary studies by the University of Scuthern California have docu-
mented tne existence of a regular_fishing _population_zlong the Southers
Califarnia_shoceline, even at sites iikely to bg infiuenced by waste dis-

charge. A majority of the £62 cases surveyed_to date consumed fish 13-4

times_2 week_or more. Fish caughi are c¢enerally sharec with family rem-

bars. Uhite creaker is the most freguent catch and has been observed to
bioaccumulate beth PCB and DDT in edible tissues in samples from outfail
araas. :

P _ 0 Preliminary seafood consumpticn rates were projected by the USC study btased

- on. survey data. The pedian_consumption rate was estinated to be 35 3m/say
: withwa_90_percep;ijg_gglgg_gj_ggg_gm[dag;(i.e. 105 of casas consuned more i

than 284 gn/d2y). The mean consumption rate was 92 gms/cay. Averase *

consumption for the U.S. population as a whole has been estimated at !

about 18.7 gui/day. 3 ‘

) Recent_animal_feeding studies_by FDA have_shour. .an_association betuzen 723
gxposuca-énd-serjous_subchtanic_and_chncnic_:oxjci;jes, including acversa
reproductive effects, tumer production, and possibly carcinogenicity.

The FDA conciuded that human expasure to PC3's should be recuced. ©DT is
a suspectad carcinogen and has induced liver tumor in rats, although
available data are limitad.

e FDA limits for DDT end £C8 in eodible fish tissues are both 5 pom w
A PCB tolerance limit of 2 5cm nas been propossd.  ngwever, the f
ipdicazed that the proposed 2 ppm_tolerancz would not protact
fishernan zna_others wnd cpnsur-e sbnormally large amounts 0

s
dsiiw ced ere
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taminated species and that it is important as a matter of public health
protection tc minimize human exposure 10 pcs. Analysis of FDA source
doruments infers that an average consumption o3 about 50 gm/day or more

would be cansideredAabnormally large.

Cancer risk madels for PC3 and DDT have been developed by the Carcincgen
Assessment Group (CAG) of the Office of Research and Development of the
EPA based on data from animal feeding studies. Risk assessment models

can provide qggg;iﬁiiiye#ESiimitai_gf~:i§xs associated with different
levels of exposure. rowever, ;alggl;;gd,;igﬁ;_gbgglg~§g_undet5togﬂ_39
nepneseni_andgui_rmgqmd&_eitmage\s and not precisely defined numerical
values. ' . '

Cancer risk for DDT and PCB, as determined by the CAG models, is propor-
tional to the dosage of these toxicants.

The dosage of DDT and PC3 from seafood depends on the concentration of
these cqnstituents in seafood and the quantity of seafood consuned.

QDI_QQQ,ECB_CQQQEQtnalions~jﬂ_fi5h_aciually_c;ﬂsumed-by_shcre]ine,ar
sggrpsfishﬁrmanﬂis_nst.knsun at this time. A worst case analysis was
conducted assuming concentrations in seafood from outfall areas to be
representative of that actually consumed.

Ysing assumed representative tissue concentrations based cn available
¢ata, consumpticn of seatood from control areas, even at high censumpti
rates, would acpear te present risks from o€ apd DDT whicn are iess ti
or equal to that associated with the present average U.5. aletary intake.
However, tha hzalth risk for the averace U.S. dietary intake of PCS and
DDT is itsalf projected to exceed recoumended 1imits vsed for establishing
water quality criteria.

]

consumption of seafood frem tre 1 hree qutfail areas wouid pres23t. an
elevatad_risk dua to F fcner PCI_concentrationss about twice the LS. 3uer-
qgg,tisk_fon_the.medjanéccnsucptian.casa_(;ﬁﬁgj/dayl, and zbout 15 timas
fon_xhg_gg_psrcantjle_c:nsuma;icn.sasz_izﬁé_sziﬁiy). Censurption Of
seafood frenm a an_f&t.iai_ar_e_a_p,o,seg_ab_o,u,t.a_z.c_timg_s_grf.a;ar_rj_sk.fr:n_&s

than-consurption_of an 2quivaient ouan;i&y_oi;fish_iram”aNQQnirpj.ared.

USING_assumed_representative tis ue_concentrati ons_based on available data,

Seafood concentrations of PC3 fram the LA/CHMA cutfall areas, while alev
above control sawples from the Southern California 3ight, may notl be hi
and may in fact te less than concentrations observed in freshwater fish
from other contamirated areas.

Using assumed representative tissue concentraticns based cn available dz2ta,
0 cod _frem the Whites Point arga_gqglg_gggseng_gg_g13va;ed
risk_due to high Lia rationss about 23_times_the V.S, average.r 3%
fQE_the_zﬁiign_;;n&yfp;icn_;:sa,_znd_ab:uz_l”3_3Jzesﬁfar see 90 _-arcenil
Zonsumption of ¢

2, seatond 1
about. a 170 _tives gra23tar pist
[al

i
quantity _°f U< nialin

of seafogz fren the CUs and 023D cuifall areas aculd not %e significaniiy

Spert o canTreloared,  1h2

ol L b
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different from the control case because DDT concentrations are not substan-
tially elevated compared to the ccntrol.

® The notential e_igﬁg_jpr.iggestiqn_gfﬂunysua1]x_lgroe dosages of DT or
Egﬁgxgsuliing_innm_cnnsump;jon_Di_a_small_numher of hichly contaminated
fish. Consumption of only 5CC gms of seafood contaminated with 8 ppm
PCB and 176 ppm DOT, the upper range of observad values at Whites Point,
would result in a single dosage equivalent to that projected from the U.S.
average diet for a period of 1.2 years in the case of PCB and 30 years in
the case of DDT. :

® The analysis indicates a potential public health concern to consumers of
trace organics in seafood taken frcm outfall areas.

] Further studies are needed to refine the relative health risks associated
with shoreline and offshore fishing activities. Analysis of DDT and PC3
concentrations in fish samples collacted as part of the USC Fish Usage
Survey will be most useful in this regard, but may not of jtself be suffi-
cinet to fully document the extent of the concern.

o If additional data and studies support the findings of this analysis, 2
number of approaches ere available to reduce the pctential public health
concern inciuoing: {1) advisgries to fishermap to avoid high consumption
of certain spzcies of 7ish from atfected areas, and {2} closure of beaches
and/or_outfali_greas to seafocd gathering in cases vhere high contaminatiocn

jevels preseat an excessive public heaith risk.
. INTRODUCTICH

Trace organics, especially ODT and PCB are expacted to be present in trace
concentrations in  LA/CYA sludges for at jeast the near future. Ocean dispcsal
of sludge has been cbserved to result in biocaccumulation of the organic toxi-
cants in seafocd organisms. Harvesting of effected organisms by commerciai or
sportsfishing activities and subsequent consumption can lead to the entry of
trace organics into the human fcod chain.

A discussion of nublic health concerns associated with trace organics in seafocd
resulting frem siudge dispesal in the ocecn was presented in th2 DEIS/DEIR (op.
VI-67 to YI-70). Tne analysis was linited due to constraints of time and data
availability. However, it was conclude2 that “"Cancer risx models... indicate a
potentially significant aublic health concarn with rzgard to trace organics in
seafood taken from outfall areas.” Que :gnggg_gggli;ig;ry_pg;ggg_gfﬂ;bg_gpa1 -
sis it was further concliuzed thal due_o "the mozential _concern and degrzs OF 1
uncertajnty_2ss {atod uith the (cancer risk}-models, f t5ar examinatisg of the
potential health rizks is dosirable. and wiil be undertaken during the review of
the DEIS/DEIR."

In April 1920, the LA/OMA Proiect Policy Zeard divected Project staff "to
respond to cnang2as in publisned IPA cancer risk mocdeis during the time avaiieghle
prior to ccmplaticon of tne final EIS/EIR with a view towarcs regarting cuz2niti-
tative estizates of risk in ing vipal o8, EIRT {Ref. &),

E-10 - I’_{— :
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Based on the above directives, the oublic nealth assessment of trace organics in
seafood from siudge disposal in the ocean was extentively reviewed. Additional
information was developed in the following areas: (1) improved documentgtion
of trace oraanic levels in seafood organisms arournd the outfall areas: (2}
estimates of catch consumption by sports fisherman based on information frem a
University of Southern California Fish Usage Survey; (3) additional information
on the revised EPA cancer risk models for ODT and PCB8. Purnose of this chapter
is to present this new information and the results of the anmalysis of public
health risks associated with ocean disposal of sludge,

R

A
TRACE ORGAHICS [N SLUDSGE

Trace organic ccmpounds o environmantal concern are usually present in runicipal
sludges in low concentrations. The term trace organic is generally used in
reference to organic ccmpcunds which exhibit toxicity at low concentrations.
Such compounds are usually synthetic, persistant in the environment, oftentimes
halogantated, cenerally not essential for biological metabolism, and often have
the potential to bioaccurmulate particularly in the aquatic environment. The
principal trace organics present in LA/CMA area siudges include DOT and its
metabolites, various forms of PCB, and chlorobenzenes. Other pesticides are
occasionally found in lower concentrations including lindane, heptachior,
zldrin, dieldrin, and endrin. This analysis focuses on tne efvecis of DOT

and PCB compounds because they are the principal trace organics present in
LA/OMA sludges, they are envircnmentally persistant and health effect models are
avaiiable for each.

The historic trend of DDT and PCB inputs in sewage and concentraticnc in digested
sludge from the LA/CMA agencies are presented in Table 1. Major discharges of

DOT into the LACSD system were discontinued in 1971 and mass inputs nhave dacreased
by more than an orcer of wmagnitude frcm those of the early 70's. Houaver the
DDT_mass_input_has remained ralatively constant_at ebout 6_1b/cay since 1973.

Mass inputs of DDT to the CLA and OCSD treatment facilities zppear to be signi-
ficantly.less than for the LACSS system, although little cata is availeble in

the case of GCSD. ) :
PCB mass jnputs to the LACSC system have declined steadily from the early 70's.
However, concentraticns in sludge appe2r to have leveled of7 in racent years.
For the CLA, siudge concentrations nave remained reiatively constant 7or a
nurber of years. Unlike DOT,_PCR apoears_to.be presént.in all LA/GHA sludg
anproximately equivalent.concentraticns. Again, only limited data is avail
for 0CSD sludges.

as_in
eble

Historically, principal uses of PCB were in electrical devicas cuch as trans-
formers and capecitors, as hydraulic fluid and in micro coating of carbonless
copy paper. LACSD raportad on ithe monitoring of several susgectad scurces of
PCB discharge (Ref. 10). in 1976, it was found that the maior scurces wer2 froa

Egggr“ggmpgnj§§_gg§y}cigg»y;s;g_;ﬁ e oaper. rcwever, since 1973, cnly insig-
nificant amounts of PC2 heve bes Jnc in tpese discharges. The City cf Los
fncaies also reported ne fncuwn industrial cormercial dizcharzes of CUT or

PC3 to their sewer system <faf, 11} -e, the oresen% inputs accear o be
backarsund in nature and sionificanrt czatraticrs are ot
Cxrzotad in tha ~zzo fYuture. Sluc) e BRIkt 2 2utg Zentarue 2
introzuce lcw leveis oi irace organi ne ! ropUent.,
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.  TABLE 1
TRACE ORGANICS IN SLUDGE FROM LA/OMA OPERATING AGENCIES

CLA LACSD _ 0
SLUDGE TRACE ORGANICS TICH(1) pcs DoT PCB DoT pce
INPUTS IN SEMAGE, 1b/day
Sampling Frequency Monthly Vzekly
1971 - - 105 60.1
1972 - - 45 28.0 . {Data
1973 13.12 - 22.8 15.0 . Not
1974 5.05 - 11.5 63.8(2) - -~ Available)
1975 6.58 - 4.92 12.0
m 1976 9.01 - 6.07 . 7.09
S 1977 4.10 4.5 5.93 7.66 0.3* 3.2%
1978 4.90 3.75 6.85 2,70
19/9 .4.45 4.07 6.58 3.37
DIGESTLU PRIMARY SLUDGE
CHARACTLRISTICS, mg/dry Kg
sampling Fregquercy ' Monthly Monthly )
1971 " 4.10 - 2.93 (Data
1972 9.43 8.10 ° . not
1973 3.68 2.98 . . Available)
1974 0.87 0.39 17 -
. 1975 3.0l 1.88 9 15
1976 1.98 0.77 9 .8 0.14 6.0
1977 2.21 - .10 9
1978 . 1.6 1.1 11 3
1979 1.54 1.32 (bl I O
N 5Ciuated
1 *+7 gonths' data
AN (1) TiCu a Total ldentifiable Chlerinated Hydrocarbon, including mainly the sums of DOT and PCB values.

(¢) PUB data rveported before 1974 may not be reliable due to development of lab procedure.

-aree
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TRACE ORGANTC
COMCENTRATICNS IN SEAFOQD CRGALISHS

pipaccumulation of trace orzanics in <oafood orqaniems tsken aroyund ot fall
1ocations has been reported. A summary of measured DDT and PCB concentrations
in representative fish and invertebrates caught in a control area, near the
LACSD effluent outfall at whites Point, near the CLA 7-mile sludge outfall, and
near the OCSD effluent outfall is shown in Table 2. The data shown in the

table have been derived from various sources and appear indicative of differ-
ences ancng the respective areas. Elevated concentrations of PC3 are generally
observed in species caught rear the outfall areas compared to control staticns
near Cataiina Island and Qana Point. An increase in DDT is particulariy evident
in species caught near tha LACSD outfall due in large part to previous discharges
of DDT which left a considerable stock in bottom sediments.

The PGS cencentration in e dible _tissues of fish from th e _control_areas_are
in_the rengs of 2 ey hundradins of a ppm. Concantraticas are_higher_around the

outfall areas, ranging f rom_tenths_to_more than one Ppm. In general, water

column Zish like rockfish have much less PCB concentration than bottem dwelling
£ich live dover sola and sanddab. 4hite croaker; 3 fregggn;_g;;;n_gf_shgxgijne
and pri _:cateJ)ca:jj,aharmﬁn_aJikeJ_r.@_s_f.Qurld,to_cnntam_Quite_hiGLC_OT»!ZEBIB’-"-J'MS.
of PC8 frem the limitea s a~nles_aveilebie, rfilter feedi ng_invertebraies were
u-sc,ig-m.d_tp,ha{e_c_cr.cenL:aLiost ;Qﬁgioj-y_unders_ar;magniluﬁa.hignauhm_:m
control.

pDT _concentrations in_edjblg_fjsh_Lissues_ﬁ:ensjmilan_ﬁor_ihe_cOninpl_ar°;'4_§hg

-la

City o 1o itfall areq_ggg_gng_QCSD_outiall.areaJ.senera]Jy_ju
the_ran i cm_or lgss. Eswavcn,_fCt_Lhe-LACSE-au:fawl_azea
at Whites Point, fish jong are reporied in the Zpm range. Median

concentrations for whit

(@]

4 dover sale were over 10 pom. Inyertzbraies

ni ared al30 Shcw one te two crders of.magni-

the control.

seafoog _organisms at tne whites
tude higher concentirziions inank

.= =

While uso of DDT and PCB js being curtailed in the United States, it_is_rot
anwn_ﬂqaLhe:_sjgnificant«dacreasesajn sluﬂgﬁ_DDI.and_RCi_QQGCSQxxéﬁions will
result in the neap future. Therefore, PC3 concentrations in sezfood meas the

outfall areas may not change cicnificantly frem vaijuas in Teble 2, 2t lsist in
the near term. In the case of DDT, the sccumulatad stock in bottom secizanis 2t
White's Point will result in elevated seafood concantraticns. for the {orseezole
future. Tre potential for exrosure of subsurfzce sedimeats nigh in DT in tha
vhite's Pcint area has been suggested fsllcwing termination of siudge dispasai
by LACSD (Ref. 12). Historic discnarce of aigh 0IT c0iids have been buried te
some extent by more recent colids dischargas with greatly reducad TOT cengen-
trations. Exposurz of the oider seciments is pessible ucon terpination of the
solids discharge and could result in increased environmental exposure %0 o7
cemparad to present leyels. The effect wcuid be temporacy, ncwever, sirca tha
samz forces of erosion should eventually carry away the nigh DOT sedirents.

It is irportant to note th2
and frosiwater fish, not 3
EDA rezsried on PC8 concen
ing ny-ave . bezi-2d
Counta k

curd in many marine
i Fali. T
cove

.
rashyitar 135S

-
i

highess concan
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TABLE 2 . ) ;.
TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF ]
SEAFOQD ORGANISMS AROQUND QUTFALL DISCHARGE ZONES ;
(M1 concentrations in ug/gm wet weight) , . . ;
. +
' CITY OF LOS ANGELES : 2
EAFOOD ISLAND/COASTAL CONTROL LACSD (7-MILE_OUTFALL) 0csd 1
QoREIeTS 00T 123 Dot Pce oot Pea - 00T 243 ;
. - b
#lack Perch G
S Median 0.014 . 3.2 - - - . .
Range 0.01-0.02 1-9 :
TS 4 (1974-75) 25 (1975-77)
Reterence 4 4

white Croaker . ’ ‘ -

S Median . - 11.16 1.05 - . o 03'8507 . 25, .
Range . . 5.7-176  0.3-10 .02-0. .03-0, . 3
A : : 10(1975-77) S 3(1978-19) . -
Reterence » . 3 g

Pacific sonito i
Tnedlen 1.03 .5 1.00 0.03 - . - . - :
Range 0.04-1.9 0.16-0.52 0.3:1.2  0.13-0.49 ' . : :
w. (Yr.) ) 3(1975-77) 3(1975-77)

Reterence 1 i k
' . h

ueenfish . .

e L. .- 3. 0.86 . . . - 5
Rane . . 1.0-5.7 0.46-1.56 . 4
a, {vr.} 6(1975-77) .
Reference 1 3

Pacttic Mackerel . o . . l

“dcdian - - . - . - 0.05 0.09 3
Kanne ' ' - - A
n, (¥r.) (1978)
frference ' 3 (

fiock fish . . .

“hodian - . 0.6 0.11 . . 0.03 0.08 ¥
Runge 0.25-4.0  0.08-0.38 0.01-0.11  0.03-0.30 k
o (ve) : 7(1975-77) 9(1977-79) .
Reterenge 1 . 3 E

—_— , k)
}
;
i
i
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TABLE 2 (CONTINUED)

TPACE ORGANICS COMCENTRATIONS IN EDIBLE TISSUES OF
SEAFOOD ORGANISMS AROUND OUTFALL DISCHARGE ZONES

(A11 concentrations in ug/gm wet weight)

SEAFOGD

QRGINISNS

CITY OF LOS ANGELES
TSLAND/COASTAL_CONTROL LACSD {7-MILE CUTFALL)
oot BCh -t ] pld PCB

Median
Range
n. er‘.)
Refe-ence

English Sole
Medlan
Ranye
a, ZVr.)
Reference

Palibml
Thedidn
Raune
n, {re.)
ft teronce

Hurny Head Turbot
tedian
Ranye
n, (Vr-)
Reference

Calitornta Lizardfish
Thedien

Nonee

n, {tel)

Heterence

$ra frenin iggﬂqgil
Hedion ™
pnﬂ?ﬂ
n, tyr.)
heference

P_‘-_\IS.'.l?l
nedion

Ranye
", er.).

Relerence

.22 ¢ 0.07
Composite of 10 (1980)
(]

. - 4.5 0.61 - -
0.45-15.6 0.1-6.0
. 25(1377)

0.02 0.03 0.28 0.24 - -
0.01-0.03 0.02-0.04 0.25-0.3 0.23-0.25

e 1977478) ~(1977.78)
6 8

0.12 0.33
0.03-0.63 n.02-1.2
ll(lg75~78)

0.02 0.05
0.004-0.19  0.006-0.22
8(1974-76)

3

0.06 0.08
0.01-0.36 0.025-0.86
11(19;4-78)

0.02 0.03
0.006-0.04 0.01-0.04.
2(1978) :

g TFTT




1¥89.10-90-308

i

i

: ) TABLE 2 (CONTINUED)

TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF
SEAFO0D ORGANISMS AROUMD QUTFALL DISCHARGE ZONES

(A11 concentrations in ug/gn wet weight)

CITY OF LOS ANGELES '

’ SEATO0D ' 1SUAND/CORSTAL CONTROL L Aesh_ C(7-MILE QuITALL) oo L
QROIAISHS oot s oor, By por we 2T [
K
Bass . . T, '
“"Median 0,025 © 0,023 1.56 0.21 - . . 0,05 ¢.17
Mange 0.01-0.06 0.022-0.054 0.4-2.4 0.12-0.76 . 0.03-0.08 0.05-0,28
n (ve.) 3(1975-77) : 6{1975-77) . 2(1978-79) )
Reference 1 1 * 3 .
Medisn C ool _ N . - : . .
Ranye 0.03-0.29 0.07-67 '
n, eYr.) 12(1971-25) 10(1972) ,
Reterence 4 4 C ) .
i Scurpion Tish *
g THe T 0.11 .. 0.57 3.51 . 0.45 - - . ' 0.04 0.09
Ranage . 0.03-0.15 . 0,01-0,063 2.0-5.¢2. 0.40-0.98 . 0.01-.0.08 0.07-0.16
n, (Yr.) . 3(1975-27) ) 4(1975-77) 4(1975-77)
fleferonge 1 . . 1 . : )
Sabite Fieh ! ' ‘ ' s .
T Hedian T L - . 5.23 0.23 0.19 0.19 . -
Range * 1.8-12.9 0.09-0.65° 0.16-0.23  0.10-0.27
a, (¥r.) . 6(1975-77) 6{1978)
Keference . . 1 1
Dover Sole C .
TMedian T 0.1 . 0.05 16.69 1.3% 0.16 0.46 0.34 0.54
(BN . - 0.03-0.07 1.0-101 0.04-7.9 0.07-0,3% 0.12-1.56 - . 4
n, (\'r.) ©1(1974-75) ~{1974-75) 44(175-77) " 12{1979) 1(1979)
feterence : H 1 2 k] .
- T Mettsn 3.08 0.12 .
harie 0.25-10.2  0,02-0.26 .
n, {tr.) : 10(1960) \ . ,
Hercrence . 6 .
f_uml':,\:u . ' .
Medien 0.16 0.022 6.10 0.46 0.09 0.11 0.03 0.06
Rotuge : 0.06-0.43 ND*-0.05 3.1-11.2 0.28-1.1 0.04-0.21 ' 0.06-0.18 0.004-0.17 NO-0.7
n. (‘-’f.) - 10(1975-77) ’ 13(1975-77) 6(1978) 53(1974-76)
' Reierence 1 1 2 3 .
X
BRI U i ool 2 T e ™ N i b )
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TABLE. 2 (CONTINUED)

TRACE ORGANICS CONCENTRATIONS IN EDIBLE TISSUES OF

: a SEAFQCD ORGANISMS AROUND CUTFALL DISCHARGE ZONES

»
(A1 concentrations fn ug/gm wet weight)
: : CITY OF LOS ANGELES
SCAFCCD . ISLAND/COASTAL CONTROL LACSD 7-MILE OUTFALL . 0cso
m LR fot b, oar U4 ] por 2}
' . f
3 -
Feck Seatlo ' .
Tt ety 0.02 0.004 0.16 - 0014 ~ - . - -
Ranue -0.18 . NG-0.01 0.10-0.22 0.008-0.02 .
e, (1e.) 1001975-17) : : 9(1975-77)
Refrrence 1 1
*x0 » Non-Distinguishable with dlark,
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and the Mississippi basin. Snme_ar_e_a_t-i.ﬂ‘r:es_',species_._mainjy,c_o_.,o_salman_and
laga,ttout,.shcu_ECS_leyejs ranging_gs_higb,asﬂlﬂ_ppm,_mbile_ﬂudson_aiven_:aenies
rang2_as_high_as_ 178 ppo. Therefore, s2afood concentrations of PCB from the
LA/OMA outfall areas, while elevated above contro? samples from the Southern
California Bignt, may not be higher or may in fact be less, than concentrations
observad in freshwater fish frcm other contaminated areas.

R SEAFO0D CONSUHPTION PATTERNS

The importance of the Southern California Bight as a locatien for both commer-
cial and sport fishing is well documented. Commercial fisnh landings are ccn-
centrated near urban areas. i'ast of the commercial fish and’gbgllfiih_cat;ﬁ,lhy
weight) is_taken_frca Sap Pedro C hannel witain 13 %o 30 kp of the_lo s_Angeles
gnd,anangehﬂggn;x_;;gigjﬁgi_gjgghaggng (Ref. 14.) Areas near ceep water
municipal and therrmal outfalls are aiso frequently fished by commercial party
boats, private fisharmen and scuba divers (Pef. 15). It has been reporied that
scallops naar the Los Ang2ies County outfall are scught by divers (Ref. 16).
Data indicate that in 1973, nearly half of the coastal catch (one third of the
entire catch of tne Southera California Bight) was taken within 20 km of the
largest runicipal outfalls. Areas near outfalls appear to receive at least 10
timas more fishing pressure than the coastal area as a whale. (Ref. 15.)

1t is difficult tc guantify the importance of shellfishing. However, considerable
commercial and recra2ticnai srel1fishing actively cccurs in the rocky intertical
and subtical arsas aleng Fales Verdas raninsula. Cue to its varied intertidai
habitats, Palcs Verdes offers a wider yariety of snellfish than other beach

areas {e.q. Huntinatos, Santa Monica, Lacuna, and Halibu) (Ref. 17.).

Over the past few ye2rs a substantial commercial sea urchin fishery hes teen
estzblished in Southern California. From jts initiation in the late 1240's,
statewide landings reached over 7 million pcunds by 1975, By tar the lzrgest
quantity came from the Senta Barbara Area, especially the ciishore northern
Channel Isiends. The Palos Yerdes shelf region contributiea increased {rcn an
estimated 14,0C0 in 1960 to 44,000 pourds in 1975, some 2 to 6 percent (re-
spectively) of ths statewide total. Only gonads are preparzs for human con-
sumption which represents somewhat Jess than 10 percent of tre fresh, wet
weight of tne sea urchin. (Ref. 17.)

Some limitations are imposzd against seafcod narvesting in criteria cortions of
the Southern California Bight. There is a statutory pronibiticn against trawiing
within the State taree-mile iimit excect for 2 selectzd area above Venturs. For
the case of Sant2 Monica 3ay, the threz-mile Vimit was drawn dizconally frenm
Palos Verdes. to Faiibu, effectively cutting off trawi fishing in most or the
Santa Mcnica Bay {Zaf. i8}. ‘loreover, Saction 4i.53 cf the City of Los Angeisas'
Municipal Ccde also forbids fishing within one mile of the diffuser cutlets.
However, it is unknown whether the cne-mile limit is 2dequate or wnether itT Ras
been enforced.
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UNIVERSITY OF SOUTHERH CALIFORNIA FISH US~AGE STUDY R
.. —_— eyl . .
- A Fish Usage Study is being conducted by the USC Medical School uncer the
- direction of Dr. Harold Pufier. Purpose of the study i3 io dotument and charec-
terize sportsfisnermen and their catches in the shoreline areas of Los Ang2les

and Orange Counties. Tre coastline from Santa ilonica south around Palos Verdes
to Belmont was divided into 11 statistical zones. A gquestionnaire survey zzoroach
was used. Both fishing information and catch statisitcs, as well as personal

biographical data of the fishermen is being documented.

Based on data collected from January 5 to iey 30, 1¢30, a total of 143 site

visits were mace to the 11 zones (ref. 19). A total of £62_intarviews wars
¢ conducted aropg the_total fisning popul ation orasent of 5322, he 582 iiscercan
i interviewed clzimed Lo repvesent 5&3_ﬁ0;ii_153141_cQHSHESLS_Qi.iiih- ihout 40%
of the interviewed pazulaticn ware caucasian, 25% BRlack, 175 “axjcan-Am2rican,
and 125 Orientai/Samcan, with 5% other. .52% of the cases consumad caught-Tisn
1-4 times a week; most cases (98%) have at leasi one aculs fish eater ip ih2
family; 79% of the children in the family of the cases are fish eaters. tinite
croaker is the most frequently caught fish and pan_fryins is the favorite method
of cooking. Three species of fish dcminate both the nucber and weight czught:
white croaker, bonito and Pacific mackarel.

ct
b= Rieo o
o~ D

To compute the mean consumption of each type of fish, the USC oroup rads

-follewing assumpticns for each case interviewad: (1) the amsunt of fish

averace weignt of fish per catcnh i3 consiant; {2) the freguency of fighin
constant throuchcut the.year; (3) the nuzber of family fish-eaters is c<

and the catch is shared eveniy emwong family members; (4) 211 of the catch
caten and haif the weight of 7ish is edibie. The averace weight of thrze
selected randemly among & given species and the numbar ol fish caught <2
species ware used to determine the weight of catch for that spa2cies. he
caught for all species were used 1o determine the total waight caushi.

v
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Egggd_on_thg_ibpye_as;umg:iccs, average consumption rates Mo

vieved were caicuiated and ranked. Tine magian consumption

aé_gglg;y,;ni_;he_gg_pgr:enijle value 233 gn/cay (i.e. iC%

more tnan tre stated value). The rean_consumaricn _rate wa

of ccmparisen the average fish consumpticn

! ) has been estimazted at &b nus, 5nors

’ tend to_consume fisp at rates considerzbly above thz national 2
percent of ih s 1 i
national_averacs,

D

Results frcm <he YSC Study 2re preliminary and continued surveys are ta2ing

.conducted, esaecially for the summer fisning season. Howaver, 3 nuzoer of

preliminary corclusicns appear evident frcn tng resuits to cat2. insre ecists 2
| reqular fisning populazics eicng tne Scuihern Califo 1i van 8t

sites likely =0 be influencac by waste gischarszes.
shared with family merbers and consumed. The_consumldel

Or

jected to b2 consic 51y nisasr shan_the naiic
dominated 1es.. AEONG 20254
have baz Sraca_croanics
very ii CT ECCUT4L2LACH

4

BOE-C6-0176844



DEPARTMENT OF FISH & GAME SPORT FISHING SURVEY

Ty T e ot v L L ke 1

The Department of Fish and Game has conducted Sport Fishing Surveys of private
ang,pntty“boat.fjshefmen_and,necraational~diyers (Ref. 21). Purpose of these
surveys is to estimate eviort Jevals ezpanded by angiers and divers, the mag-
nitude and composition of their catch, and to assess the degree of compliance
with size limit regulations. 21 locations around the Southern California coast
were sampled in 1977-78, from Gavicta in Ventura to Mission Bay in San Diegd. A
total of 11 locations from Paradise Cove to Art's landing near Rewport are in
the LA/OMA area. Catch statistics for the latter stations are given in Table 3.

Based on about 50 sampling days, a total of 160,590 _anglers wwas_racordad, with

the number of fish landed at almost_4C0,0Q0. ihite croaker, Pacific_mackerel
and rockiish dominated the catch, with over 50 percent of the total nurter. The

number of divers counted in the Los Angeles and Orznge County area for the 50
sampling dates was about 4003. Majority of the catch was rock scallop, spiny
lobster and abaione. . .

1t _is apparent that there exists a substantial population of coffshore ficherren.
The anglers and their families would be the potential population for exposure to
the effects of siudge discharge from consumption of their seafond catches. The
types of fish caught are similar to those caught by the shoreiine fisherman.
White croaker, tha most frecuent catch, has been found o zccumulate trace
organics in samples from the vicinity of the cutfall areas.

No data on offshore fishing locations or the leveis of trace crzanics in the
fish caught are available. However, it would not be surprising tnat scme
anglers wouid fish in the vicinity of the outfalls on occasion, cstimates of
consumptiocn rates cannct be mads from ths availabie data. Hewever, above aver-
age consumption of Fish would be expected.

HEALTH EFFECTS OF TRACE OZGANIC CONSUMPTICH

Human hecalth effects of DDT and PCB are summarized in Table 4. Averace U.S.
intake figures are about 8 ua/day for BIT (1973) and 9 ug/day tor PC3 {1575).
DDT intake has dropped dramatically in recent years frem abeut 63 ugrday in 1863
(Ref. 22). PCB intake also has cecreased slightly from abcut 15 ug/day in the
late 60's (Rei. 23;.

DDT does nct appear to result in major clinical effects as a result of chronic
exposure. It is not nwtageric ner teratogenic. However, it is & suspected
carcincgen and has induced liver tumor in rats, aithough available data are
Timited. :

The health effect of PC3 consumption is based in part cn szudies Of. Japanase
"Yusho" patients wha incested rice 0il centaminated by PCS. Patienis ware

exposed to hian coses &na sacwed acute toxic effects from the exposure. How-
ever, subsequent, research found that the P(3 itsel? was aiso conniminated Dy
other more toxic comocunds such as chlorinated dibenzofurans. Thireiore, the

Yusho patient study sn the zdverse haalth effect of FC3 appearad incernclusive.
Recently, animal fe2edinrg studies were conducte P Le Fond R.0ru~
Administration (775 summarizod the now inlss c_anefl ZEh T
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c e - ’ TABLE 3

. CATCH STATISTICS FRCH CALIFORAIA DEPT. OF FISH AND GRME
' ’ INDEPENDENT SBCRT FISHING SURVEY
L0S ANGELES AlD ORAHCGE COUNTIES, JULY 1977 TO SUE 1978

SPORT - ANGLER B
sampling Days .- 50
Angler Party 61,000
Anglers 160,500

Angler-Trip-Hour 1,000,000 .

FISH CATCH

Total No. 396,000
" Hhite Croaker 120,000 (30%)
Pacific Mackerel 57,000 (14%)
- Rockfish spp. 50,800  (13%}
Bass spp. _37,00C ( 9%)
pacific Bonite - 12,000 ( 3%)

_ SPORT DIVER » .
Sampling Days - 50
Diver ;3,750

ORGANISHM CATCH

Total No. 14,000

Rock Scallop 4,800 : -
Spiny Lobster 1,260 ’ i
Abalone 1,100

Kelp bass 800

Calif. Sheephead 700

Data Scurce:

Wine, V:, 1979, Southern California Indezendent Sport Fishing Surv

. ) . - = : - 2
Se?orf'no.’3, July 1, 1977 to June 20, 1573", Marina XEescurces ~eg
istrative Rcmort Ne. 79-3, lJanuary, Aopandix & .

£-21
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TABLE 4

HUMAN HEALTH EFFECT OF DDT AND PCB(1)

Present (1973) U.S. Intake, ug/day

Dietary Intake at Lifetime Cancer
Risk Level of 10-5 ug/day(3)

General Physiological Effects at low
Tevel chronic exposure

Taratogenicity

Carcinogenicity

DDT

8 (1973)

0.08(2)
No apparent 111 effect except
for bicaccumulation in fatty

tissues and blood

No

Suspected Ca?cinogcn (L1§er ..

tumor in animals)

Multi-stage model Potency Factor, Q1*(4)

(hisk per mg/day average lifetime intake

per kg body weight)

8.4

pCB

9 (1975)

0.17
Dermal, Mucosal and Internal
Dlsturbance B1oaccumu1at1on

in fatty tissues

Adverse reproductive effects to

maternal monkey and toxic effects

to nursing offspring.
Liver tumor in rats, Pigment Cell

cancer and tumor in Japanese
Yusho patients. '

4.3

(NTIS 297 923 and 296 803 respectively.)
ug/day/kg or 350 uﬁ/day for a 70 kg man was given by World

2. An "Acceptable Daily Intake" of §

licalth Organization, Residual Review, 56 : 107 (1975

Yevel (10-5) x 1 ug  x 70 kg x ma/Kg/day

10-3 mg

4. G,* is the carcinouenic potency factor based on a muiti-stage dose e
;tlmﬂtn lifetime cancer risks in

3. Calculated Intake (ug/day) = Risk

hunans.

1. U.S.E.P.A. "Preliminary Water Quality Criteria --DDT and PCB", October 1977,

itrapo1ation model used to

e e —




new toxiCJ_t.y_fia_té_SD_niiSf»_S.!?rir-@ri ly_of animal studies shouing_an association

between PCB expos y,@_&n:ﬂ,s,erious_SL-'_bAQ*_‘-L'J_ﬂi';_.éDQ _ChEQD_’i.C_.tOXj;j.L'Le,S_._,iHC]u_d.’i."g
- adverse repﬁgd;g;iggﬂaffacis._:umon_prcducLiQQJ_and_possiblyd~carcjnggenigltz,
. yas vell as_effecis _on pumarsus. biochemical systems....Although L5 e data do not
) ?H1T§“resglye_guch_impor;aut,auzs;iaqs_gs_xhe_carCJncgenjci;j_oi_ELaLs._Lney
\q fead Lo _tng,conclusior_t':.at_nej_t!:-er..'.'no.ﬁchnchlloz:able_daﬂy_i_ata,ke"

evels ,fgt_?_CB'_S__Can_be_ﬁs.tablis'nEd_'.'.'i_tb,.iny_,(;or}ﬁdeﬂg_g__gﬂ_d_ﬁquu from a_toxi-

cological point cr;v_if.m.human_exp_qs_u_r_g_‘tg.i’.cg.’s_shculd_huedu;ed.

Besides the suspected carcinogenic effect of PCB, the EDA_is_chcerneq_wigb
adverse health effects o pregnent_ and_lactatingyczen. d pd_their of{spring.
I_rlgg_s_t‘_e_d/ECB_hasﬁ-b:_»,e;u‘;:und_to_c,oncsntEAL&jﬂ_breasLt_mi 1k. In a recent nation-
wice survey (Ref. 25) consisting of 1,023 samples of human breast milk collected
in 44 states, the mean concentration of PC8's was astimated to be about 1.0C to
1.10 ppm (on a fat basis). Although data are Vimited, it is raasonable to
assume that among women who ccnsume above-average arounts of pce-conteminated
fish, or are exgosed to o3 from otnher sources, tne levels of PCB in breast milk
will be significantly nigner. T

The health effect to a nursing infant from consumption of PCB in human breast
milk has not been determined, pending results from ongoing enidemiological
studies. However, the FDA has reported that the 1ink betwesn PC3 exposure ard

adverse reprocuctive efvects in the rhesus menkey has been established more
clearly from racent data (Ref. 25). Earlier daiz showing acute toxic effects in
the nursing offspring &7 pC8-exposed maternal monkeys have 2lso been confirmad.

Recently, human enideniological studies were undertzken at tha EPA Large Lake
pesearcn Station in Cross2 1le, Michigan. In an adult expcsure siudy of 300
fish eaters who consum2 move +han 6 lbs. of fish 2 year, tne data seemed to
shown "A regressive type of relationship between the serun Jevel of PC3 and the
anount of fish consumed. (hservaticns ind19;}3dﬁ;bﬁx.iba_;;lEQDarx_sys;eylji
consumers may be afiected _;Ibgge_jg§;§l_§hqggh._Baie,nqz_bean_sqgiir:edwpz
QQjégmiﬁiaéiQ;LQSEarch.... Zdditicnal studies ere being performed on 100-209
newborns whose mother was exposed to PCEs and PBBs. Serum tevels of PC3s and
PRBs are taken and the Srazeiton scale of Infant Cavelopment is used to evaluate
the girowth of th2 child. There seems to be an invarse relationship betwesn the

Brazelton score and tha level of PCB and P33 in the serum of the motner.,”
(Ref. 30)

FDA LIMITS FOR 0DT AND PCS

The FDA limits for 00T and PCS concentraticns in ecible fish tissues used in
interstate commarce ave beth 5 pim (wet weignt). Tne PC2 +alerance level was
Yowered to 2 ggo in July 1979 (Ref. 11), but was subsequentiy stayed by an
objection and rsauest far nearing filed by the wational Fisheries institute,
Inc. in October 1379 (Ref. 26).

There is no published document on tha rationzle bahind the setting cf the DOT
action level in fish (Ra¥. 27). However, axtersive documentation for the 2ro-
pcsed change a7 (8 talayance lavels in fish and ceher focdstuifs ware sublished
in 1977 and 1372 (Pef. 13, 2c). FDA is authorizec " ata rpsulati
Vimicing tne ~uansity o7... up3vsididie silttinzas SIRE TR
in focd. Sucn limits, catiedlzglerances, av2 13 C2
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. found necessary to protect the public heaith, taking into account tha extent to
which the substance is... unaveidable and the other ways the consumer may be
affected by the same or other poisonous or deleterious substances.” (Ref. 25). .

Unlike the EPA Yater Quality Criteria, the FDA tolerance limits are set with
other factors besices_protection of public health taken_into_consideration,
although public health protection is of paramount concern. For the case of PC3,
the proposed 1imit 6f 2 opm in fish was arrived at based in part on enforcerent

and econcmic considaraticns. It was determined by fDA that 1 ppm is the Tevel
that can be reliably measured for enforcement purposes by available analytic
methods. {Ref. 11). It was alsc the judgement of the Agency that the “2 ppm
tolerance effects a meaningful decrease in the risk to consumers while still
exciuding from ccrmerce only a relatively small amount of food {about $5.7
million landed vaiuved in 1374 dollars)." (Ref. 25).

jza the importance in reducing the intake cf PCB from
a*a shcyw that fish are the only focd_groun in which

S
ontamination is routinely found! (Ref. 25). It wasg-

tha_toxicological data_avaiiable_of PC3's makes _jt clear that,
in_en ideal_situaticn, it would_ba prafzrable not to pave PCB's in food &t anv
level.” (Ref. 25). The Agency concluced that "it is important as z matter of
public health protaction to minimize human exposure to PCB's™ (Ref. 25). It =
was further emshasized that the proposes Z opm tolerance lavel in_fiskh would rof
protect “sports i

n_2nd others wro_ccnsume abnormally larse eémounts of ~ 77 .
the. more_highly conszminazad_species. That population may be at risk from PC3 b
regardless of any tolerance FCA establishes” (Raf. 25). ‘ 3

d local hezlth officials to evaluate the situatior in

The FDA has urged "State an
their own lccalities and determine what steps, if any, they can take to addrass
\. these cpecial sicuations. [n_the nast, sote_State.and local agencies have .ade

the FDA_tolerance.level _for BC3 Zppliceble to fish_in intrastate cemmerce end
have issued advisories to sport fishers varnins_that copsuzplionof_certain
i gsasting other ways_in which PC3

Particular ccncern shcould be directed to women of child bearing age, expecially ‘ 3
pregnant and lectating woren. “In sum, although the agency concluces tnat a 2
ppm tolerance for FT3's acegquately protects most consumers, women of chiid- E
bearing age, especially pregnant and lactating women, are arong those who snould :
be careful to avoia abnorrnaliy high expcsure to PCB's in ¥ish, They can avoid

such exposur2 by minimizing consumdtion of both commercizl and noncecr—ezreial - i
fish Tron waters known to be centamina*ted with 2C3's and avoiding entirely those 3

species of sporzfish rnown to contain high levels of PC3's" (Ref. 25).

e ——

C_LPA CANCER RISK MODELS

Both DDT ard PCE are suspected to be huran carcinegans based on animal testing
studies. Canczr risk models nave been deveinred by the Cfarcinogen Assessient
Greun (CAG) of tha office of Rzcearch and Seveicpment of the ErA.
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'inéorporatjngamgghemglical_giiraPQlﬂiiDn“de€1§4mf9F_E?Kiﬂg-quantiiatiVe—EStj’
mates of. risks to_humans t based cn toxicity cata from. anical_studias. _Thesa_risk
gggg;;ment_me;hggs,qQ.ng;_puz:qsL_Lg_gu;ntifz-Dreciéglx_ghg_gxpactad,human.riska
put rather attemnt fo esiirmaie in gquantitative te rms_an upper_limii on the

risk "to_huzans_that_can be expscted from a given ] evel 07 _exposure_to_a foxic
gghgﬁiﬁsgj.éiﬁyﬂﬂns_hgigﬂé_ézg_ng_ana_SusseajibleqLo_;he_aiieci_cf_she_§uh-
s;ange_Lhan-are_the.mos;vsus;aatible.membens_oi_ine_anjmal_snacies_fﬁr.whigb;
tngciiy_data_are~ayaiiahle..Ihe&§_£i§E_asseszmentsucan_be_usaful_as,ﬂ.means_of
comparing_risks_at ya riqus_exposure_leve)s_and i1lus srating_the_toxicolegical
judsment_that a reduction in_exzosure iU reduce_risk. Secause_of all the
p;pb]ems_inherent_jn“axtrapola:ing_fror anizmal_data. to_the expectad_human_ex-
perience, however, the _nuraers _procucad by _a_risk _assassmant_must. be_interpreted

cautiously: Thgy_are_estj:aies_oi“upcer_lﬁmi;s"on;rigkwand;nxhcugh_Poteﬁifﬂl]]
L useful for _ccmparative purpcses , cannot _be said_to quentify actus 1_human_risk
' precisely. These ass2 scrents attempt to_avoid underesticati n3 human_risk, but
even that cannot he guaranteed." {(Ref. 25 )

Risk assessment mcdels can, therefore, provide quantitative estimates of risks
associated with different jevels of exposure. However, the calculated risks
should be undarstcod to represent order of megnitude estimates and not precisely
defined numerical vaiues. ng_jjgg_g§gi$g§g§,ang-p:sbablx,most_useiul~in_dater-
mination of co 9@[§§i¥§n9£”£§1331V?.ri§E§_iIPF_Qiii.£§EE_QXQQSUE§.j§£§l§- Risk
models presented belew are currently being used by EPA to numarically quentify:
risks. One area of apglicaticn is in deve a-ent 0% warter_guality crizeria. in

this case, target risk levels judced to be acceptable have been considered to be
in the range of 10-3 to 197/ for lifetine exposure. Drinking water concentra-
tions corresponding to the target risk Javels will be detarmined by quantitative
applicaticn of the assessment mcdals. . L

Risk models currently being used by CAG for 50T and PC3 take the following form,

*
R=(103) 0Q7/8 (1)
R = Lifetime precbability of observable cancer incidence,
7 the prcbability of contracting arn chsarvable case of cancer 4
: in a lifetime because of exposure 0 & dzily dose or >
: . the compournd (Ref. 29). ° . ‘
D= Lifetime average daily dosace, ug/day

= Body weight in kilograms, assumed 10 e 70 kg for a
. sStandard turcpean man. : -1
Carcinogenic potency Tactor, (mo/%Xg/day)”". Assumed
to be 8.4 for DOT and 4.3 for PCS.

[ . ==
i

The carcinogenic potency factcr is determined from toxicity studies and is 5
based on 2 multi-stage dose extrapolation medel. The potency factors nave been E

the subjezt of review by the CaS5. In respeonse to a recuest irom the LA/CVA 3

Project the CAG provided the Failcuing information. “Since the gublication o7
) the proposed water quality criteria aocuTents last year, the CAG nhas mace scre F
? changes in the carcincgenicity baszad ~riteria. Th> changes were race tetause ;
: of the public comments {0 th2 zroposec gater guality criteria. one change,

which atfects_ali_of the potgncy te ion 2 _TIOTro2XiEN T th2

replacemant_of the.cne~nil_ ' mooed.

This has rausad. tha sciency 5 “
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or\'ginal,_fﬁacr.ocL_'.-ihtc'n_was,_.b,a_sed__on,_itegi-maJ_ca'ncer_rates_jn_israal_and__ue:-l
York State. In addition, tne CAG has decided that the Turasov et al (1973) data
for male mice is not an approproate study tor estimating human risk because

of an unusually high tumcr incidence in-controls and because of the lack of a
clear cdose-related trend of tumor incidence. Instead, the study giving the
second-highast potency, as determined with the multistage model, is now used.
This is the study by Tarjan and Yemeny (1262) entitle "tultigeneration Studizs
on COT in Mice" (rFd Cosmet. Toxicol. Vol. 7. pp. 215-222. Pergamon Press, 1369.
Printed in Great Britain). According to the multistage model, the value is

8.4 (mg/kg/day)-1." Ref. 28)

For the case of PC3, possible adverse effects of PCE on pregnant and lactating
women and their infants have been reported. However, these effects are rot
included in the presznt CAG model since nc dose-response relationship has yet
been established from epicemiological studeis.

. : © ASSESSHENT
PUBLIC HEALIH RiSK

s

The averagz daily intake of CDT and PCB frem seafcod depends on the concen-
tration of these ccnstituents in seafcod and the average daily sa2afeood concums-
tion rate. Estimates of both seafood concentration and consumdtion rates can
be made based upon availeble information., The magnituce of the public nezlth
risk can then he estimated from the CAG risk models, assuming that the average 3
intake of trace organics remains reascnably censtant over a iifetize. Based 3
cn the CAG models healtn risks can be calculated as a fuaction of seafood con- s
sumption rate and toxicant concentration. 7 3

Based on the USC survey of shereline fishing habits a median consumption rate of
36 gm/day was estimated with a 90 rercentile rate of 283 gm/day. According to
an estimate by Corcle at. al. ‘Ref. 20), the national average consumoticn is A
about 15 lb/year or 18.7 ¢m/day. The latter value was also used by £PA in 3
calculating zllcwable corcentraticns of. toxicants in water for the Preliminary

vater Quality Criteria (Ref. 29). About 50 pergent of skoreiine fishermen

surveyed. in_the USC_study_consuma_twic a_the national average of seafcod,  Abcut
10_percent cgpsuna_over 15 _times the national averace. 3
The fact that a percentage of the U.S. populetion consures rather Jarge guantities
of fish was verified in a study by the Michican Cepartrent of Public Hez2ltn E
(Ref. 31). The madian gquantity of fish consumed by the study participantis was P
in the 24-25 1b/vear range, egquivalent tc about 3C-31 ¢m/day.  Tne highest '
recorded fish ccnsumption cver the two-year sericd of the Study was 120 1b/year

(233 gm/day), and the hignest single season consurpticn rate 250 ib/year (323

gm/day).

Consumption rates determined in the Michigan study are comszrabie to the ~adian
and 90 percentile values projected fren the USC stusy. It apra2ars that con-
sumntion rates 2n order of magnituge highar ~han the national iverace ar2 nct
unreasonzhla for some individuals. Thereferz, tng ~z¢izn and $$ percenzile
estimates frca =he S50 study witl b2 used in subsesuent anaiysis.

£-26
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Votatilization of DDT and PCB can occur 2uring high temperature cooking. A
otudy on the 10ss of DCT and FC3 during cooking was conducted by Zabik et al
(Ref. 33) on lake trout froa the Lazke Suparior area. The trout fillet had a
fat content of 26 to 29%. Cooking by broiling, roasting and microwave resulted
in PCB loss cf 533, 24%, and 267, resnactively. Correspending losses for 0BOT
were 397, 30% and 54%. Lless fatty fish may have Jower volatilizaticn losses,
compared to that of the lake trout studies.  In the USC Fish Usage Survey, pan
frying vas the favorite method of cooking. For the three fish that were most
frequentiy caught (White Croaker, Benito, and Pacific Mackerel), about £07 were
estimated to be pan fried, 30i baked or charcoal broiled, 103 deep fried and

‘ 10% steamed, boiled or used for scup. Vary 1ittle would be eaten raw. Con-

\ cidering the available-infcrmation on volatilization losses during ccoxing and
no more than 25 to 50% of the. PC8 and DOT wouid

the varied mathods of cocking,
For purposes of analysis, no cooking

be expected %o be lost through cooking.
loss of PCB and DOT was assumed.

It is difficult to estimate the average PCS concentrations in Tish actually
consumed by sportsfisherman. Most of the available data on trace organic con-
centrations has been measured in fish caught in the irmediate vicinity of the
outfalls. Eish _samples from the USC sursey _are scheduled to be_analyzed-but
data are_not yet avajlable. Estimates of trace organic coacentrations can be
made from the data of Table 2.

Theoretically, the data are applicatle cnly to
the ‘ccations where the seafood was sampied.

1t will be necessary ta_exirazslate
the data_tc the cese of a shoreline fisnerman due to a iack of more site sreciiic
data. For JWhite croaker, the PC5 concentration rangad froa 0.04 to 0.12 ppm
(0.0¢ ppm redian) Tor 3 sarples at tre 0CSD outfali arza. However, the rance

vias 0.2 to iG ppm (1.C5 pom nedian) for Zata frem the LACSD outfall area. For
Pacific bonito, moasured PC8 concentraticens ranced frem 0.13 %0 5.49 poa (0.35
ppm median) Tor a sample of 3 at the LACSD outfall area. Only 1 piece of dat

for Pacific mackarel at 0CSD outfall was aveilable at 0.05 pcm. Lased con. the
qbcye_a_nange_nf.ﬁ¢l_to_jig_ppn,was;gcnsjCezgg_rgpresentatjve_nfvthe_PEB-can-
QﬁnttitiQB_in_fish—Caughi_in_lha_ﬂEﬂi;inflUEDCEd"by_wasiEHat&hnOutfill.. A FC3
ggg;enLraLipg_Qf.Q;QZé,Qnm_ﬂgs_ggggiggggd_nepnﬁsenta:ize_Qi_ihe_ba;kgnQund
concentration in fish from control areas.

For the case of DIT, a concertration of 0.93 pom was used to_represent the

_— ———r

backcround_or control condition. For thz CLA “and 0CSD_cucfali_areas, water
column_fish_nave bzan obzerved with COT ncantrations_batwesn 0.03 ancd C.1C
pom. For the LACSD outfall system ai i'ni+as point, nowever, @ historicaliy

arge deposit of DDT exists. Tre 0ODT corcantration in water colurn fisn 2pcears
to range abcve 1 pom to ovar In one study, white croaker was Tourd 7o
have a range of_5.7 io 17¢ pom and a megian of 11.2 ppm for a sampie siie of 13.
Pacific Bonito was found to have 2 range of 0.3 o 1.2 ppn, and a redian of 1 ppn
for 2 sample size of 3.

TN nere
AV _poale

It should ba reenphasized that absoiute risk levels calculazed by Equation 1

are order of maanitude estimazas. It is assymed that average consu~ption patlarns
remain reascnzdiy consiant cver a 1ifetims of exposure. The assumzticn of iire-
time exposure may be gquesticned since Th=re ic little or no svailzble data on the
subject of ii€etime fishing habits in he Agtvall areas. 1t 1S Kngwn tnatl ex-
pensive fisning sccurs but the ingivizuals are 1iraly exposes for tima serieds
less than a Yi7ztira. On tha cihar =e pisy cacesicans modais for °T8 znI 20T
predict a ~isk lever propurotena. T ; 12Nt InTLNG. G NUS, 2eifiarz Tooan

————
 ———
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alevated daily concentration for a shorter time period would reduce the risk
from that calculated by Equation 1 for a lifetime exposure. However, the risk
would still be higher than if exposure had not occurred and would likely be pro-
porticnal to total lifetime intake.

A tabular summary of relative PC3 and DOT intake rates and he2lth risks for
various seafccd consumotion scenarios is presented in Table 5. Referring to
Equation 1 and assuming body weight and body cosage to be constant, the health
risk from concumption of PCB or DOT is proportional tc daily dosage. The heaith
risks shown in Table 5 were noriaalized assuming (1) a health risk of unity for
the average U.S. consumption of PCE or 307 and (2) a nealth risk of unity corres-
nonding to tiie controi consumption. This yields a relative hezlth risk for the’
different scenarics which is proportional to the average toxicant intake. Use

g of relative risk removes scme of the previcusly expressed concerns over use of

the CAG modals to guantify absclute risk levels, .

Bazed on the ralative risks for FC3 and DDV shown in T2ble 5 consumption of
seafood from control areas, even at high consumption rates, would appear to
present risks less than or equal to that associatad witn the present average
U.S. diet. Based on representziive tissus_concentraticns, however, consumption
of _fish from 21l outfall areas would present a relatively greaier risk due to-
higher PC2 _concentratizns; zbout_twice the U.S. average fcr the median con-
sumption case, and abcut 15 tires for_ine SJ_percentile consumgticn_case. Con-

sumpticn of fish fram an-cusiall area would puse.about a 23 s_greatar risk

than consumptica of an eauivaiant guantity of. fish frocm a controi area.

Seafocd consumption for the Waites_Point arsa would_prasant 2n elevatad risk due

to_hieh DoT concantrations; ut 22 times_the U.S. avarage risk fer the median 1
consuvption case, and about 120 tires for the 9Q_percenzile_consumpiion case.

Constmption of fish frem the Whites Poinu area would reose abcut a_170 tiges

ion.of_an_equivalent quaniity of fish {rom_g
control_area. . ‘

It apoezrs that high ccnsumption rates of seafood freom cutfall aress contami-
nated with PC3 and/or 0DT will significantly increase th2 relative health risk
to the consumer. The health risk is reduced by decreasing the consumption rate
of seafood and/or consumntion of searcod from relatively uncontaminated areas.

The relative health risks of
;T projected over an axtznded %

nigh sinale desages o7 °C8 o
of highly contaminated {ish.

re estimates based on zverage conditions
. =~ncther aspect of the greblem is that
resilt from consumntion of a smazll number
ng to Tabie 2, feor exarpls, PC2 con-
centraticns as nigh as 3 ppm hew n obsarved, Consuzgiicn of only S00 gms of
‘ seafcod at this concentration vicul jve 2 dosasze of <000 uc of PC8. The tatter
Do . intake is eauivalent 0 that projected from tre U.S. average cdiet for 2 reriod
| : of 1.2 years. For the zase of IDT, concentretions as hizn as 176 pem ha.e bezsn
- measured in white creaxer from tne whites Point area, Consumcticn of 200 gm of
seafood at this corcentration ecuates to a dosage of £2,00C ug, =cuivalent to
that projected from the averase U.S. diet for & pericd o7- 30 years.
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PCR AND DDT IHTAKE RATES At
VARIOUS SEAF0JD CCHSUH

TABLE 5

iy RELATIVE HEALTH RiSKS FCR
PTIOH SCENARIOS

e —
u.S. LA/OHA SHORELINE FISHERMAN
. AVERRGE MEDIAN 90 PERCENTILE
COMSUMPTION COHSUMPTION CONSUIPTION
PCB COHTROL QUTFALL  CCHTROL OUTFALL
Fish Consumption Rate, :
gm/day 18.7 - 36 36 284 284
Assumed Representative PL3 ' : a. a.
Concentration, ug/gm (ppm) - 0.025 0.5%" 0.025 0.5
pCB intake, ug/day 9 0.9 18 " 7.1 142
Relative Healtn Risk .
Normalized to U.S. Avg. 1 0.1 2 0.8 16
Normalized to control - 1 20 1 20 i
Fish Consumpticn Rate, 18.7 36 35 284 284
gm/day
Assumed Representative PC3 b : b
Concentration, ug/gm (ppm) - 0.03 5°° 0.03 5
CDT Intake, ug/day 8 1.1 180 8.5 1420
Relative Health Risk ' . ' ‘
Normalized to U.S. Avg. 1 0.14 23 1.1 180 ;
Normalized to control - 1 167 1 167 ;

a. Values are typical for outfall locations within t
b. Values are typical of the

whites Point ocutfall on

to the CLA or CCS0 outfall areas.

he LA/OVA area.

ly and should nct te extended
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S IN THE AMOUNT AND PROPORTIONS OF DDT AND ITS
METABOLITES, DDE AND DDD, IN THE MARD
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- Jons S. Mac(irecont .
PO e -
ABSTRACT
This paperisa Feveceeanandtsbiota (Tsoutkern Califs a b the pesticide,

DPDT. Theac,

are descniked
Stenobrachtus lescoriatis
|nlc lhe ocean b‘ a l_ne m2

In Jai.uary and Ma
(%43 ..x,..l\ C-*n'e
! o(‘: 24

fisies by the U.S.
Buieau of Commerc
sipnal Blarine Fisher
consistad of the hivers

single spec frem on2 ledaiity.
ware sent to the Eaviienmental Pratecticn
oy Laboratory at Guif Breeza S, foran

Sv:nlc )
severil Ip

]

A sacnarastes
2:071 2adth
scklem in the manne environment are discussed.

e:1ntheoitan
e mrycizzhid dsh,

sation of thisduspir Aspects and

taken tn the rnorth, south ard offshore from Los
Angeles.
Previous p
birds and fizn |‘\u"r anc Hunt 1..‘.70. Rise
et nl. 1967; Risebrcugh et al. 188 had
confined prima

rai Califorawa o~

H v . L)
vt alels

e

-

sam DT vesidue consent biee
.

ln the ~rnr. th, Woods, &
11970 investiiated lhe breeding
Peloconus accidentelis. criony an Anacan? 1-1and,
about 35 nautical mnle: westo \ar‘ln ?-. cnca B

Sre cansed

crehobronds

efa

nille ¥amp.e el e
Cppm DOT sesicaes
intact ros averazed 1213 ppm. They
pled pelican »zg
the Gulf of Cai

avaraing 35, 61,

from tt-ee breo
rata and found BOG o

pled prlican eggs
at vut YH naunc S
contained 19 pym L

+

BOE-C6-0176858

E,
L
:
;



< Tra S e —— -

o gyt TR PR T e i PR B

T e s e v A

B R T R

More recent data (Southern California Coastal
Water Research Project, 1971)? for the pp'DDE
content of the mussel, Mytilus californianus, show
that two samples taken on the Palos Verdes
Peninsula, near Los Angeles, contained 61 and
151 ppm of p,p'DDE while samples taken at a
greater distance from Los Angeles declined
greatly to between 0.3 and 3 ppm at San Diego,
Point Cenception, and on the farther outlying is-
lands.

Burnett (1971} determined DDT residues in
samples of the sand crab, Emerita analoga, from
19 locations aleng the coast between northern
Baja California and San Francisco. Only in those
crabs from the Los Angeles area did he find values
greater than 1 ppm (up to 7.2 ppm). The DDT
values fell off rapidly north and south of Los
Angeles and averaged about 0.1 ppm at most of
these locations.

These results of the above studies demonstrate
that geographical proximity to Los Angeles was
accompanied by greatly elevated levels of DDT
and its metabolites in marine organisms.

High DDT residues in marine life in the ocean
off Los Anceles had an adverse effect on the
fishing industry. InJune 1970, canred jack mack-
erel, Trachurus symunctricus, shipped from Los
Angeles was condemned by the U.S. Food and
Drug Administration in New York for high DDT
content (13 ppmi. The FDA had set a maximum
tolerance of 5 ppm on fish products. In the follow-
ing year jack mackerel was withheld from dis-
tribution by the packers, and jack mackerel and
Pacific bonito. Sarda chiliensis, were condemned
by the FDA in the Les Angeies area. In December
1970, the FDA seized about 8.000 Ib of white
croaker, also called kingfish, Genyonemus
lincatus, that had been caught near Los Angeles.
These contained 19 ppm DDT residucs.

While the fishirg industry was unable to pin-
point any particuiar area of heavy DDT contam:-
nation of pelagic fish off scuthern Caiilornia, 1t
seemed to be farrly well defined for the more
sedentary battom dwelling species. Aithouga the
total DDT inthe eshofthe Santa Monica Bay £
samples taken :n May 1970 ranged from 12 to

ppm, about 30 nactical nuizs away at Farnsworth
Bank on the west side of Santa Catuiina lsland,

FISHERY BULLETIN: VOL. 72, N0, 2

DDT in the flesh of a sample of sculpin, Scorpcena
guicta, and in flesh samples of four species of
rockfishes, Setastes spp., had a range of only 0.23
t00.49 ppm; and, a sampie of white croakers taken
off Oceanside, 40 nautical miles south of Los
Angeles, contained only 0.61 ppm of DDT residues
in the flesh. :

The pelagic fish were not good indicators of the
source of pesticide ccntamination because they
are much more migratory than the bottom gweil-
ing species, and the area in which they are cauzht
is not necessarily the area in which they were
contaminated. Even though this weuld also mean
that their exposure to heavy contamination would
be of shorter duration than fcr bottom fishes living
in these areas. they still built up high concentra-
tions of DDT in the flesh because pelagic fish tend
to store fat throughout the bedy ratzer thanin the
liver as do bottom dwelling, more sedertary
species. The DDT residues are stored in the lals,
and the distritution of the tatal bedy Yoad ¢ £ DDT
residues in the fish 15 roughly related to the dis-
tribution of fat.

Although we have no flesh sample analyvses
from pelagic fzh to illustrate this point, cencen-
trations of 007 were found to ke twoto s
kigher in the livers of sampies of four &
species of bottom dweliing fishtakenin 1970
the coast between San D:ego and Oceans
they were in the livers of 2 sample of jack macxerel
frem the same area, and seven to 19 times higher
than in the livers of a sample of Pacific saréine,

Sardirops scgex, taken ir. San Diego Bay atateut -

the same time. And even among betzom fizh iasen
from the same area at the same time, these that
have more ot} in the flesh seem to carry relatively
more of the total DDT load in the fesh. For &
speciesofbottom dwelling fishes takenfre
Nunica Bayvin 1970, there is anoime
betweenineratiool DDTintheiiver s OOT
ttesh und the percent of ail in the fleshas given
Tabie 1.

Because of the prevalence of winds {rem th

T Wn
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MacGREGOR: AMOUNT AND PROPORTIONS OF DDT

TanLz 1.—Relation between ratioof DDT in ki

ver to DDT in flesh and percent of il in flesh of

five species of bottom dwelling fishes from Santa Monica Bay in 1970.

Totai COT
—_— R
Numdes Liver . Ftesn Patin ¢! COY_ Psrcent o

Species ¢t fish {pprm} pom) Liver. esn 11 hesh
Bocaccia, .

Sebastes paucispinis 9 590 12 ‘ 49:1 14 -
Starry rocutish, .

5. constetiatus s 1,030 87 18:1 ¥ | .
Vermion rocktish,

S. mintatus 10 183 10 109:t 22
Oover sole, -

Microstomus pacilicus 13 [~ k] - 8 36
Sablefish,

Anoptopoma limbrna 10 103 23 4 60

water. The "rivers” of southern California are its
sewers, and the two largest of these, in the 400
million gallons (1.5} million m?) per day class, are
the outlets of the Hyperion treatment plant that
serves the city of Los Angeles and those of the
\Vhite Point treatment plant that serves Los
Angeles County.

The Hyperion plant empties into the head of an
underwater canyon in the northern half of Santa
Monica Bay, and the \White Point plant empties
into the ocean off Palos Verdes Peninsula. Fish
samples that showed very high DDT residues
came from southern Santa Monica Bay about
midway between the two scwer outfalls.

The County Sanitation Districts of Los Angeles
County (CSDLAC) began a monitoring programto
test for CHC pesticides in its sewerage sysicm in
December 1969 (Carry and Redner, 1970). They
found that very high concentrations of DDT -vere
present in the sewer system. In March 1970, they
began to sample the sewer trunk lines in erder to
pinpoint the sources of DDT input into the sewer
system.

They soon discovered that the source of most of
the DDT -pollution was the Montrose Chem:cal
Corporaticn, a major manuincturer of DDT. lo-
cated 1n the city of Torrance. Los Anceles Times
staff writer, Johin Dreyfus, reported {7 October
1970), after interviewing a Montrose ofFcial. that
at that time. Montrase was the only manufacturer
of DDT left in the United States, and that it ac-
counted for two-thirds of the world's sales wf DD

The CSDLAC found that water samples taken
from the sewers immediately upstrecam from
Montrose contamined 24 parts per biilion ppi ot
a

tained 2,950 ppb in a flow of 26.6 million gallons
(100.7 m?) per day or 634 151297 k) of tetal DDT
per day (Carry and Redrer, 15700

In April 1970, Montrese began hauling most of
its processing wastes to a storage area, which
caused a considerabie drup in CEC entering the
CSDLAC disposal plant. However, in Hlay 130 1b
(61.6 kg per day CHC, of which 150 1b €5.0 ka)
was DDT andits metabolizes, were stutl isund tobe
entering the White Feint plant. Tre primary
source of this was found tc te the sewer trurni line
serving Montrose Chemical Corperatisa. Because
the composition of the total DOT samoied, 147
DDT, 45% DDD, and 282 DDE, was entirom
the Montrose effluent previously sampled,
74 DDT, 5%¢DDD, ard 21%DDE. CSTLAC per:
sonnel concluded that the primary source ¢ipallu-
tion was from old depusits in the sewer lines.

Between 11 December 1970, arnd 1 Julx 1971
567.0001b (257,000 k' el depesits. ol w
1b (3.500 kg) were total DT, wer2 remov
the interceptor system that served Moairose
(Redner and Payne, 19711, The cleaning of this
section of the sewer lines 2lso stirred vp oid de-
posits which were washed down intoth serage
disposal plant, result
DDT entering the plart.

creasedta 601bi27 kxraduyotwi:
was total DDT and the remaiminz 32 1b <34 kg
poivchlorinated biphernyis 1PCB

Sipce March 1971,
(23.3 m®) a day of ai
trose plant has been rucked to !

her T09 gailens
rucked to s

T gy

BOE-C6-0176860



e 3, e v

B e aatde e dal e el

PO it

per day. The acid waste was not tested, but if the
concentration of DDT was similar to that in the
alkaline waste, it would amount to an additional
175 1b (79 kg) of DDT residues per day.

The average inflow of DT inte the White Point
sewerage plant d 1 29 snerugh
March 1970 was ezt

—gdav. 1he amount T
Montrose plant was t3
amount trucked out 25 aizaiine waste oniy was
estimated at 530(250 kg1 per day. Considering the
difficulties in sampling such large volumes of
material and the fact that the samples were taken
in different localities at different times, there is
remarkable agreement among them.
It is difficult to deterrune just how much DOT
finally was pumped | e ocean alierireatment
at the sewerag
TERoved 10 grit, grease Al ming cperaticns, ana
Tn aried slhudae, :

At the Hlyperion treatment plant (city of Los
Angeles), the digested sludge is pumped into the
ocean, although same ofit, at leastin the past, has
been used for fertilizer. The DDT innut into the
Hvperion plant was estimated tobeontheorcer of
0.61b10.27 kg) o day r1ests by Hyperion personnel
Tited in Los anceles Times, 7 Qctober 1970) so,
insofar as the DDT input into the ocean is con-
cerned, it has had littie impact. The Whité Point
treatment plant has never discharged its sludge
into the ocean (Terry Hindrichs. Southern
California Coastal Water Research Project, pers.
commun.) except during a short period of heavy
rains in 1955. Unuil 1939, digested sludge was
spread on nearby ficlds to air dry. Since 1959 a
centrifuge has been used to partially dry sludge.
The resulting cakes have been used for fertilizeror
Jandfill.

CSDL.—\C personnel were unable to uet reliable
estimates of the DDT centent of their eifisent into
the ocean until Decerster 1870 iCarry and Red-
ner, 1970), lorg after Liuntrose stopped dumping
most of their wastes. Nine samples that they took
from the effiuent into the ocean in December
showed that the averaze total CHC entening the
ocean was 130 ih 132 = day Theinils
o o a o :

PRLALAAEAT

3 k21 er

ha spwers at ‘L2

loac e i et

were taken ailer
reinoved in T
we assume that Wy
157 lor .ofCHCn serner Vot thro g th March
197U, between anhuent aver

A0 D2 e L S0 AR

218
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2ih,

iy

ocean dischar

=0T per cav of CHEC D thoze menths. Thisis
abotit 100 sanrt ons (91 metric tons: p2r 7eAr or
abaut 10 times the amoznt oi pest r.ated
10 be carried into the Guif of Mexicq each year by
the Mississippi River 1Butler, 1S65).

“Iontrose received a perrait to dump its wastes
into +he CSDLAC sewer systerm in 153, butithad
been dumping for a few years before that accord-
inz to company personrel. The continuous dump-
ingz of large quantites of DDT wastes into the
ocean at a singie pointovera sericd cfabout 20yr
presented an unparaiieled opportuniiy to study
the effects of DDT on the ocean envircnment. Un.
ferrunately the cne-time opportunity to tzke ad-
vaniage of the situation was not fully realized
ursil some time after the dumping had stopped,
and no large-scale cosrdinated investization was
unéertaken to exploiz this ecolozical windfall.

Arn investization of pesticide poliution of the
marine environment was initiated at the Fishery
Oreancgraphy Center (FCOC). La J-lla, in 1950.
Pereonnel at FOC have collected samgles of bot-
torm muds. fishes. and other biclome
primarily from the ccean off Los ¢
to study the eifects cf reavy DDT peil
marine environment.

Ccllections of marire erganisms taken forother
purposes, some datins back to 1249, were avail
aple for study. Most of the present paper is based
on DDT levels found in specimens frem cre of
these collections of a myctophid fsh. Stenob-
rechins leucopsarus, found in the ccean ¢ ssuth.
ern Califormainanattemptiotrace 1he historical
bu:'dup of DDT and 113 metabolites in the mariae
environment as reflected in this specics.

al samples
sinorder
ticn in the

MATERIALS

Califernia Cooperative Ozeanic
neestications (CalCCOFD has taken -

~<'ws OVEF AN extensive area oit Cai
5. 4 Caiifcrmia since 1949, These sampies were
cieaimed over a precetermined panarn of stations

o the ipws rocant their
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MacGREGOR: AMOUNT AND PROPORTIONS OF DDT

specimens of the myctophid fish, S. leucopsarus,
thzt had been sorted from the plankton coilec-
tions, were selected for this study to give best areal
and temporal coverage.

Initially a few plankton samples, which were
available in much greater quantity, were tested
for pesticides. However, the plankton species
composition varied in time and with locality. and
it was felt that the samples might not be compara-
ble. The planktcn samples also appeared to con-
tain both Aroclor 12423 and Aroclor 125+ {poly-
chlorinated biphenyls (PCB) manufactured by
Monsanto Cerporation) while the myctoghids
generally contained only Aroclor 1254 in quan-
tity. Planktcn samples can include man-preduced
debris that contains relatively large amcunts of
CHC or other organic chemicals which interiere

IReference lo trade names does not imply endorsement by the
Natonal Marine Fishenies Service, NOAA. .
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- with analvsis, while individual myctophids are

relatively free of such material. Myctcphids do not
undergo any more horizontal’ movement than
other plankton organisms, and, if they use their
motility at all, at least in the coastal waters, it is
prcbably to maintain position over the deeper ba-
sins. In ad2ition, they tend to ccntain more pes-
icide than the invertebrate constituents of the
plankton with which they are taken, and they are
convenient material to work with.

The myctophids tested for pesticide residues
ranged in standard length(SL from 14 to 77 mm.
They are apparently short-lived fish. Fich of the
year can be followed through their first year and
into their second by length-frequency distribu-
tions (Figure 1). Most of the myctophids tested
2ppearcd to be comparable in DDT content 0
other fish taken at the same time and place, but
the amounts in smaller fish were erratic. Some

J
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were comparable to larger fish, while others con-
tained less DDT than might be expected in larger
fish taken at the same time and in the same local-
ity. .

This variation in pesticide content apneared to
be related to the “fat” content ikexan2 extractable
portion of the fish) of the specimens. The fat con-
tent of the fishes (Figure 2) increased very rapidly
and with considerable variation to 35 mm length,
6.5% fat of the dry weight of the fishinan 1&~-mm
specimen to 42.5% ina 28-mm specimen) where it
began to level off. In mature fzhn the fat is abeut
4%% of dry weight and 16 of wet'werght. Thereis
no apparent seasonal fat cycle. For comparison of
DDT in time and space, only myctophids 30 am or
longer were used.

METHODS

The myctophids used in this study were pre-
served in Formalin which had no agparent etfect
on the pesticices to be anairzed. Ti
were measured and weighed and p
disposable pipetsthat nad been plu
wool at the small end. or for larvert similarly
prepared glass tubing of apprepriate size. The fish
were dried in an oven at 63°C.to corsiant weight
and reweighed to obtain dry weignt. Each fish was

specimens
»d 1n tared
with glass
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macerated in the tube and extractedinto a 15-ml
graduated centrifuge tube with 10 ml of hexane.
The remains of the fish in the pipet were dried and
reweighed to cbtain the weight of matcrial ex-
tracted. .

The extract in the centrifuge tube was mixed to
uniformity, and an aliquet equal to20mg crlessof
fat removed. This was reduced in volume if neces-
sary and passed through an activated alumina
column as described by McClure (1972, The
cleaned up sample was again reduced in volume if
necessary and injected intoa model 402 Hewlett
Packard gas chromategragh (GLO) with a Ni*?
electron capture detector. The 6-foot glass colurin
contained i.5% OV~17/1.857TQr-1, on 100 120
mesh Supclcoport.

DDT gets its name from its former chemical
designation, p,p’—dichlorod':phc-nyllrichl'oro-
cthane. The current chemical designations fer
DDT and its metakolic products merntioned inthis
‘paper are:

ap-DDD L IPE

- eyir peCTaCIoe
pp-DDMU = . p-chlorophe: - D

phenyh-2.2,

Kelthane (Dice’zl

For the ortho-para isomers of DDT, DDD. DDE,

and DDMU substitute 2(o—chlorophenyD-2-/p-
chlorophenyh for 2,2_bix p-chlorophenyl). Inthis
paper total DDT includes » p'DDT, 0.p'DDT,
p.p'DDD, 0.2’ DDD. ard p.»'DDE. Whileo,p DDE
andp.p'DDLU are present, although not as majer
conatituents of the =h & i have the
sama2 zhort reter

and are interfered with by a nember ol ¢invr ut
knowns as tends to be true of unything g a
shorter retnt.on timme than pp'DDL in these
samples: therefore they were mitted besause of
the difficulty 10 centifieation and quant
Kolthane was al<oomitted brcausa it brern
on Uais column Murgan, 1657 toa Mt
has 4 0w re-p

sn simes on the colu
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i

b dmarend

‘ean

e araen g

s vy

cmir e eLTrege taelSoim mrmEemamsiiT, 4. vt st LetEiimccow ems

_NO. 2

5-ml
xane.
dand
1] ex-

!
ted to
less of
1eces-
imina
. The
ame if
wwlett
1 Ni®
slumn
10/120

:mical
nloro-
ns for
in this

, DDE,
1-2-(p-

_Inthis

»'DDT,
p'DDE
s major
we the
:n used
nher un-
wing a
1 these
ause of
.cation,
sdown
ral that
tention

ne that
1, 1567,

o e} (a0 et o P 1 Mo A e N e

e

A e e’ o P P e T o § )

MacGREGOR: AMOUNT AND PROPORTIONS OF DDT

DDE——=-(little or no metabolism)
DM<DDD DDMU (continued raetabolism)

Kelthane —eDichlorab

+ (. 4 holiam}

Since we have no measurements of l&clthane, the
scope of this paper includes oniy the measurement
of the metabolism of DDT to DDE and DDD. As
mentioned earlier, the ef2uent from the Montrose
plant was already partly metabolized tCarry and
Redner, 1970). Insevensamplestakentetween 14
August and 24 Novemier 1970, the total DDT
portion of the effluent contained 74% (range
62-84)of DDT, 3¢ (3-T)0of DDD. and 21% (9-33) of
DDE. During this pericd the effluent contained 2
Ibor less of DDT per day. The prorortions of DDT,
DDD, and DDE at the time when dumping was
650 1b (295 kg) per day were 73:2:25.

At the beginning of this investization some pes-
ticides were separated on other columns to con-
firm the identification of DDT and its metabolites.
Additional confirmaticn was obtained by deny-
drochlorinating samples with alcoholic WOH
which converts DDT and DDD te their respective
ethylene derivatives. DDE and DDMU, but does
not change the PCB, Arcclor 1254.

. Because there are so many passible sources of
variance to the estimates of pesticide content, we
cannot obtain a precise measure of this error.
Based on the least accurate measure:ments made
in the course of analysis. the standard crror of the
amount of pesticide in a sample should be about
plus or minus 1072. The error may be increased by
shortcomings in methcdology and by the presence
of other peaks that interfere with those to be quan-
tified. At low pesticide values the error increases,
and it may be more lize plus or minus 10(rz at
values on the order of 10 ppo. However, the abso-
lute error is only a few parts per bil
makes little difference when vaites that differ by
orders of maznitude are be compared.

In the myctophid sampies, Areclor 1254 secmed
to be the only substance that centributed pearson
the chromatogram of any significance which could
interfere with quantification of the DDT series.
Six Aroclor 1254 peaks :pan the retention time
range of £ 2°CDE, o p’'BED wu'DDT pp'DDD,
and p.p'DDT «Figure 3¢ In ail the marine sam-
pies examined, v 2’ DDT arnd o p'DUD
in either ve nal &
atalbunlessti :
tties of pp DDT ur o LD In ne s :
sainples, Arcco,r (254 soen o dainant i

.n alzo and

tegrity very well. There is no apparent selective
breakdown of its components, and the pattern of
peaks from myctophid samples containing this
PCB and very little pesticide clozely resemble the
Araclor 1254 standard (Figures 3 and 4).
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OV-17.1.99% QF-1,100 120 mesh Suzelicegarnt 3 Jem;leoftne
Stencbracking leucopsarus each 20mmstandard lenzthSL) tanen
M uly 1950, At CaCOFT station 70 190, Attt & M ppm Arecof
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Ficure 4.—A. Aroclor 1254 standard; column: 4% SE-306¢%
QE-1, 100'120 mesh Supelccport. B. sample ofa 28-mm S. leucop-
sarus taken in November 1955 at CalCOFI stat:on 83,85, Aroclor
1254, 4.2 ppm; pesncides not measured. Same column as A. C.
Siandard of six DOT analogs. Same column as A. D. Sampte of
one 37-mm S. leucopsarus taken in March 1954 at CalCOF1 sta-
tion 85.45. 1.0 ppm total DDT. Same column as A,

1t is apparent (Figure 3) that the seventh of the
Aroclor peaks is not interfered with by the DDT
series. The two ortho-para prime peaks brackat-
ing it are generally smail er absent. Therefore, it
may be used to correct the DDT series for PCB
interference and to quantify the ‘Arcelor 1284,
. An cstimate of peak area, peak height times
width at one-half peak height, was used in
quantification. [ncreasing chart speed makes it
poscible to measure the width more accurately.
Peak area rather than peak height is a more 20cd.
rate measurement of the combined efects of two
CHC when their retention Usnes are about e
same. Becouse GLC nperating €2 dpions maY
thange nraduaily durmz a sampo: run. ane pes-

ucide stundard was injected for every 1w o sAILp.Y

ng9g

al&

-

FISHERY BULLETIN: VOL. 72. NO. 2

so that each sample would have an adjacent stan-
dard for quantification.

To correct the areas of the combined peaksofthe
DDT series and Aroclor 1254 to the area repre-
senting pesticide only, we let X equal the avea of
each peak at the respective retention time of each
of the DDT series and Y equal the area of Aroclor
peak no. 7. Then for our operating conditions and
Aroclor standard, the areas allotted to the compo-
nents were:

Ares of Area of
Combined peaks Aroclor DDT series
pp'DDE + Aroclor
no. $ 0.24Y X-024Y
p.p'DDD [ X
0p'DDT + Aroclor
no. 8 0.54Y X-054
pp'DDD + Arxoclor
no.9 i 0.73Y X - 033y
po'DDT + Aroclor
no. 10 0.95Y X- 0.95Y

An estimate of Aroclor 1254 was cbtained by mul-
tiplying the area of the rno. T Aroclor peak by 12.5
and quantifvirg against the area of the p.p'DDE
standard, or multipiying by 5.6 and quantiiying
against the area of th p.o’DDT standard. The
subtractive corrections for the DDT series were
confirmed in part for a few samples by caleulating
values both before and alter dehxcrochlorinaticn
with alcohclic KOH.

In a few samples taken far from the sewer cut-
fall and in the carlier years, Aroclar 1224 washizh
enough to mask out the DOT residues except for
slight increases in some peak areas tFigure 3. 1In
such cases the pesticides were present in such
small guantities that it made no appreciabie gis
ference in the overall results what small values
were assigr.ed to them. The illusirated example is
an extreme case of masking.

In most of the samples the DDT residues domi-
nated the PCB peaks and cver therange cfihesiv
pesticide standards Fizure 3b oaly peaxs no. 6
and 7 of Arccicr 1234 were evident. I DOT re-
sidaes were high, peak no. 6 was evident as @
widening of the base of the p.p DDE peak (Figue
3).

ing

RESULTS AND DISCUSSION

The patiern of CaiCOFIstaticrs fromwhichthe
camples were obtarned extends zoros .

he re

reurient
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stan- '? California Current is usually farther effshore metabolism and dispersion equalled input and
4 than at the surface (Wyllie, 19€6). In April and then leveled oif. DDD acted in a similar manner
fthe o May this current moves inshore eliminating the but at a lower level. Mast of the increase in total
apre- i countercurrent at the surface and sometimes at DDT after the frst few years was caused by the
-ea of : 200 m. When the California Current is offshore, increase in the persistent metabolite, DDE. The
‘each ] the surface countercurrent develops: when it -
‘oclor 5 moves onshore, the surface countercurrent is ab- @ - - o
sand 1} sent although the southern California eddy usu- " P B .-
i mpe- 7 ally persists. g
K The currents, and consequently the distribution —_ :F":;
t { of the sewer discharge, are infiuenced lecally by = LE::
des k' . such factors as the configuration of the coast. the \
Y ;‘3 presence of islands, the topographx cf the ccean 2 “,\_\ \
. 7 floor, and the short range eifects of wirds and O e
b tides. % o . a ﬂ-\; —
3 R px The total DDT data for the myctophids were ¥ o M | 1 0oy
- B divided into four time periods, and the average g 7 : ! e (\‘.L o
i DDT value determined for all specimens taken at % . H t
W y each station, or combined stations if they were v o s \
- mul- ; very close together, for each time r.:.ric-d (Figures &
v123 # 5.5). The total DDT centent of the fish terded tobe
‘DDE: ? high near the sewer outlet and decreased away s —a A m 11
ifying from the outlet. :I'otal DDT values increazed with e
\. The : the passage of time. , . Y,
"1 were i Total DDT for the purpose of this discussion I N S W B PR T
1 \ating i con§ists of DD:I‘. DDE, and DDD .Ailhm:g!? lo!.al : CotOF1 $TATIN NLvaLRS
Jation : DDT content in the myctophids increased with i
: time, this did not hold true for each of the three F1GURE 6.—Average totat DDT at CaiCGF1 stations off southern
.r out- } constituents. DDT increased for a few years until Cakfornia for the 4 yr 195356,
shigh i )
2pt for H
:3). In i
1 such !
e dif- i
{ values H
1 npleis !
! - "
1. domi- ! ‘;' g
the six ' 2 H
s no. 6 H H
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increase in p.p'DDE relative to p.p'DDT for the
years 1950-51 through 1965-66 in the myctopnids
was: :

Year Ratio of DDE to DDT
1950-51 0.33:1.00
1952-53 © 0.36:1.00
1954-5% 0.69:1.00
1956-57 1.06:4.00
1959-60 1.14:1.00
1961-62 2.02.1.00
1963-64 2.39:1.00
1965-66 3.96:1.¢0

(1970 (4.74:1.60
(1972) (8.80:1.00)

These data show a 12-fold increase in theamount
of DDE relative to DDT from 1959-31 to 1465-05.
The ratio for the fish takenin 1970,65-74 ~autical
miles southeast of the sewer outlet tin La Joila
- Canyon! indicates a continuing inrease in th
ratigs, althcuzh there were only two fish 1n the
sample. The 1272 sample, consizsuing cf oniy five

myctophids, was taken west of Jania Cat

lsland and 2bout 23-30 nauvtical melcs
southwest cf the sewaroutiall aboust 2 yr 2t

dumping of DNT into the sewer
steoped. The

unued
ment.

garatzo may reded in part L.

vonsm of DDT without cepaiasn-
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Because there are no data onthe amount of DDT
discharged into the ocean through the White Point
sewer outfall each year, I have assumed that it
was constant and discharged continuously
t}}roughout the year. Under these cirreumstarnces
the amount of DDE (and DDD) enzering the
marine environment should gradually have in-
creased in the earlier years until theinputof DDT
equalled the amount of DDT metabolized, when
the input of DDE (and DDD) would also be con-
stant. This is indicated by the initial slower in-
crease in ratios of DDE to DDT.

If we assume that the same amount of pesticide
is released into an environment each year and
that it is released continucusly throughout the
year we may empiricaily represent the accumula-
tion of the pestiaide in the environment by the
formula

y =k(1 -5%)

inwhichY cqualsthe amourntof pesticiGe urcumu-
lated at theend uf X yearsiK equais the ™
amount of pesticide that cou'd be cecumulaied
the organism under thz zrevailing conditions:
S eguals the “"survivai” rate of the pusticide fo
yr.

In some of the vears from 1249 to 1268, Cal-
COF! cruises were iimited, and fowcr samples
were taken. Alsa the fish were not uniform!ly sam-
pled with respect to distance from the sewer out-
fall in each of the years. But, by averaging the
p.p'DDE cantent of all £:h taken inench year and
grouping years by 1wos, 2 rough indication cf the
increase in p.p'DDE was ohtamned to comgpar2
with theoretical values cof the formula, ¥ = K
(1 - SX, (Figure 9. '

The alinest lincar increase inp.p'DDE indicat
that its metabolism is very lew. In fact.
metal e woullonddud 120N

tho area unde?

o
5

oSt Oy T
therefore, the data indieate that vers
lost from this area durinyg the years in wh
dumping cccurred.

Because ef the apparent lack of metabol
F.p OLE, this metatouteof po

thebuestp

crure of crealand tomyp
ClIC in the ~cean as a rosuit sf the sewer Giz-
charze

Pata wn o0
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_DDT o8, — - The computed lines did nct fit the data for 1949,
~Point < ’ - 1950, and 1951 very well. These years were left
that it out oit t?me calcul.au?ns be_c:}use the_ input of l.)D.E
Lously was rising rclauvgl.y rap\din'_v at this time and d}d .

stances _ not begin to stabilize gn’.u about 1933. Alse in

i ng the S these earlier years, the influence of the sewer dis-
£ ‘ w'e in- ¥ charge of pesticide extended out to only abcut 100
; { AfDDT 2 nautical miles from the outfall. In the following
! i ." when ® years the influence of the sewer disgharge in-
be con- creased rapidly to between 300 and 460 nautical

wer in- miles from the outfall before becoming incistin-

; . guishabie from the ocean background. Although
| wsticide ’ ) there are no extensive dafa for any one station
ar and A R TE) ) 1) £ ] throughout the period uncer study, we can now

out the '; Year calcula_te values for a theoretical station 20 nauti-

-umula- '5‘_ ) Ficurr 9.—Increase in p.p'DDE in the ccean off southern cal ml_les from the sew?r out‘.‘.all fr_(”n t_he

by the R California, 1913-70. The poinis are averages of ail stations com- DPB-llxn(~dlslance rormu‘;'_ and n conjunction

t bintdin}-w;rcupings.Becaunlh:samer.mcmscfuxhc.-.suexe with the cheerved changes in ratios among the

2 not run each year, myciophids were not o-taned from the snfr.c various DDT analo;s, cbtain a descnp- on of the

¢ o the same oumber of stations €55 3 €37 o fesncnte metabolism of DDT in the marine envircnment as

. - concentrations were more dependent on <. ace frem ihe pont a .. B .- )
H source of contamiration than on year. This maies the Coafse £roup- refected in the myctophid .S Icix:-c_:‘:arus.

‘ iccumu- ; ing of data necessary when increase in DDE with wire oriy 1% Because o.p' DDE was nzt juaniines, we used
i aximum i considercd. The two theoreucal fines are €20 cd1e e formula onlyp.p DDE. pp'DDT,ard 2.2'DDDintheratios.

lated by ‘! le - K“;S'\'- in ‘;h::h Ye= ‘0"‘9““: vaeofy PDD[F;E--' = In more than 300 myctepnids 33 mmer jongerin

A 1ol PN SN A : . .

o fonsand o s SR standord It S O s e
ide for 1 ., conwdered as year no. 1. The data indscate 12t p@ DDE 1 very sutuentsando,p'DDTandoo DDD were measur-
: : slablc.Fonh:QS"‘:suniv:lcurve.v.hichno osely Sy thedata, avle. u.p'DDT and O._D'DDD averaced 22.3('\:.0('

}- 56, Cal- N 90% of the equilitnum value would not te attayned for 114 3¢ p.p'DDT and p.p'DDD. In samples of commercial
'1 samples '; DDT that were tested 6,p'DDT averaged abcut
1+ nlysam- ! oz ¥ =1 bloz X + ¢ log X' . 25% of p,p'DDT.
| wer ouht- { og Y =loga + b log X + ¢ loE- o From the calculated values of DDE and ratios of
1 ging the { i . X ’ DE to DDT,. we can calculate that at our
j yearand i n which Y = galculated value of DDE inpar:s per theoretical 20 mile station DDT accumulates in
l on of the ! billion, X = distance from sewer outfaii in nauti- the fish up to 1.077 ppm when input equals
i compare t cal miles, and X' = year. Th\; data were grou-,“l:d metabolism. From this we may caleuiate that:
i y=K \ for greater ease of computaticn and to mimmize .
i individual variations which terd to distort the Y, = 1.077(1 - 0.708X)
indicates : actual \"alues lrt'm.sfgrmcd from ‘.c:—‘lo;_; caleulated _ . - i
| In fact, ' values if not nnmmxz_ed h): averaging. ' in which Y, cqugls calcu!.ﬂ.:cd'p.n'DD. :m.d X
\ p,p’DDE The values determined for the adove wguation equals the year with 1940 ¢3z w2ar 1 Frem
R u(:lv and : are: . the values obtained {Table 5,
: iitt-l:a “_“; ' recaleutate values for DD Ta
',' it which ‘. Jog a 3.054 B esscnugi\y lh.e same 4s se c-nicu.l:.:c_: from the
i : b (distance) —1.062 (SE 0.957) DDE-time-distance formuia ior the later years
1 bolism of ¢ (year) 1.422(SE 0.120) but make allowances foi lowerinput o DOT for
1 ould give ) ) the carlier vears if we use the
4 ildupofa ; The correlation ccefficients are:
" ewer dis- i 2.046Y, = 0.368YV — 1.7
1 multiple 0.973 or Y, = 0.180Y - 0.I2
.; sctophids, X partial th) —0'§i . ; s .
i ar 1), and i partial i) 0.522 tn whizh ¥, = c:l.lv:u.l.\h": 22 DDE and x ogus
1 routlet to ; ) ) o i - f’h« venr and m WheeD N si:ur: ahn
. . N P S e . JE T e i 14 =
L fonnula: all ef which are significant ot {7 Dlone Than A furti.or nelateiiim ¢ : ‘
’ . 255 !
‘ : J-1
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Ficure 10.—Trends cf p.p'DDE {1quares). pp DDT iarcies).
and pp'DDD (tnangles) in ths ocean off southern Canforaia,
1949-72, at a theoretcal station 20 csuntical miles irem ine pmnt
source of pesticide corlamnation. Computed lines shos persistant
DDE increasing untl dumping of DDT wastes ceacd in 1970.
Hoth DNT and DDD inczease for severat years and thenley eloff
when melabolism. exczenon, and dirpersion equaiinral. Points are
based on calculated total value of 1he theee an
among them on the tavis of the observed ratios o t~re¢ analees
10 cach other for each year. The 1972 rauos were atTecied hy seaer
cleaning cperations that caused large quanuties of DHD ta enter
the ocean.

Y disinibuted

From the calculated values of DDT o
DDD:DDT raties we may estimate vi:ues for
DDD. From these it acpears that 0DL accursu-
lates in the fish up to 0.307 ppm here tnput
equals metabciism. From this we may calcnlate
that Y, = 0.323°1 — 0.523%1. Howeve
mula is based sn a constant input =%
0.159 ppm. Tre actual input frem
DDT was only 9923
creased tp 0. 1aT hy the
20th vear.
puts we obtalf aceinul
DINL, an

Fioue 100

r.tnis for-

nnm the fr:

srher el
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The percent distribution of total DDT among
p,p'DDT,p.p'DDE, and p.p’DDD did not appear to
change in myctophids with distance from the
sewer outfail. Therefore the percent distributien
which is based on large numbers of fish in mast
years can be used to prorate the total p.p'DDT
obtained from tf.e curvesto obtain "cbsarved”’ val-
ues ol'p.p’DDT.p.p'DDE. and p,p'DDD (Table 1,
Figure 10). Both the curves and their observed
values arc baszed on observed percent changes in
the compositicn of totzl DDT transformed to ppm
values of the three constituents at a theoretical
station 20 nautical miles from the sewer outfall.

It should be emphasized that the above descrip-
tion of metabolism is orly an irdication of what is
taking place in the ccean. It neither describes the
metabolism of DDT in the myctorhid fish nor the
metabolism in the marine environment. but
rather reflects selective storage of DDT and its
environmentai metabelites in cne soecies of fish.

Three factors deiermine the amount ¢f CHC
found in myctophid fishes: 1} Thre CHC presentin
the fish's environment duning its hrieflife spani2)
the selective absorption of CHC thicuzh the gills
and the ingestion uf seiected foed particies; 3 and
the sclective sterasge, metabolism and excreticn of
CHC. Facters 2 ard 3, above, shou!d remain con-
stant for each generation of fish. Therelore, the
changes in composition of total DDT probaktly
reflect chanpges occurring in the environment.

- However, the percert composition found in the

myctophids may rst represent the percent com-

‘position in the environment because of tre selec-

tive nature cf intare and excretion.

Seme of the DDT was changed ts DDE and DDD
before entering the ocean. Cixteen samples of
sewer discharge from the Montrose Chemical
Corporaticn taken betvween 14 Ausust 19590, and
12 Mav 1971, averauzed T4% DDT, 20 DDE, and
67 DDD «Dadner and Payne, ST i

hese samy

renreser :
less than 0.5 ib :0.23 kg a day, sm !
earlicr in 1870 when dumping w2s e-timated at
640 1b 1200 ko per day also had raties of 73:25:2.
These percent ratios are very much like the
Ta2dilantniat
the 70:22 7 ¢

Aithongh s
DDE before it Men
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Taste 2.—-Colculated vulues of p.p'DOT, pp'DDE and pp’DDD and their obscrved percent distribution In the myctophid fish Stenobrachius leucopsarus, st & = H
“distance of 20 nautical miles from the point source of pollution in the occan off southern California for the ycars 1949 through 1973. ; ‘;
o .
- 3
= N
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in Santa Monica Bay in 1970, 8:87:6, and by a
bottom sediment sample taken near the sewer out-
fallin1971,6:82:12. Samples of sewer watertaken
in 1970 that derived their DDT centent from sewer
sediments had ratios of 14:28:43 (Redner and
Payne, 1971).

A few specimens of another myctophid,
Triphoturus mexicanus, also showed a change in
CHC ratios with time. Twenty-one specimens
taken between 1950 and 1959 contained an aver-
age of 69 DDT, 9+DDD, and 22 DDE. while 12
specimens taken between 1961 and 1870 con-
tained 23% DDT, 15¢DDD, and 62¢DDE. These
fish were taken between Los Angeles and south-
ern Baja California (lat 26°20°N). This species has
a more southern distribution than Stenobrachius
leucopsarus. and therefore the population was Jess
influenced by the sewer discharge.

One might expect that DDE would be more
abundant in samples taken farther from the sewer
outfall, indicating older deposits, but this is not
the case. The proportions are very similar in all
samples, even Lthose taken outside of the inlluence
of the sewer. For the fish samples takenin 1969-70
for the survey, the percentages are givenin Table
3. .

Each sample contained several fish of the same
species, and only the livers were tested. \Where the

FISHERY BULLETIN: VOL. T2. NO. 2

Tastz 3.—Distnbution of pp'DDE, p.p°'DDD, ard p.p'DDT in
fish samples by area taken. 1969-70.

Number .
o Pescent as

— e ——
tocaton samoles DCE  OCO DAY

Southern Baja Caitarma
Sebasuan vizcano Bay
Corer Banx
Southern Ca-fcrnia coast
Farrsworth Bank
Santa ftonica Bay

ecs 3 €S
. 742 LL] 7o
858 ~-47 [ X}
£50 St 99
.69 56 18
e58 58 74

Y E XL

pesticide levels were very high, the proportions
were remarkably similar among samples. Forthe
eight Santa Monica Bay samples, the DDE ranged
frem 85.2 to 87.7%, DDD from 5.1 to 6.67%, and
DDT from 5.7 to 9.1%.

The high proportions of DDE relative to DDT
and DDD zeem to be typical of fzhes, porpoizes,
2nd crustaceans in the ocean coff southern Califor-
ria(Tables 4 and 3). In six adult pelicans tzrenon
Anacapa Island in 1983 {Keithet al..197)), DDE
mede up 997 of the tetal DDT feund inthefat,and
€3¢ in eczs taken at the same tirne. L.amont,
Bagley, and Reichel (18703 tested 10 peliccn eges
frem the same plaze and vearand found that DDE
c=nstituted 967 of the total.

Stout (1955 gives data fer 17 sam ‘2z repre-
senting seven species ¢f marine Sshes taken cff
Washington and Oregorn. In these, DDE averaged

Tantz 4.—Percent distr:tution of total DDT and ratio of DDD to DDT in reckfishes and
sablefish from Santa Menica Bay. Major dumping <l DDT wistes intd sener system stoppedin
April 1970. Samgles of May 1970 and August 1971 are averozes of five separate sampleseach
for fat, liver, and flesh. In each of these 15 sainples theratiocf DDE to DDT was sreaterthan

one.
Percent
Part 7°‘:‘ astezaten - Pavo
Spacies tested (zomy =14 ceo ket [ fas Bajo 1 4
May 1970
Setastes Caucispems Liver 5199 E63 $6 31 0€310
S pauc.scines Fiesh 115 €35 es 128 £2
S. mumatss Liver 129 ez L6 Ta el
5. miniaiug Fiesh 60 ¥23  trate 77 "2
5. corste’ atuy Liver 10262 er7 Ls 58 82
S consre arus Flesn 72 ea2 45 63 [ 1]
S. consre-atus Fat 25289 29 i0 8.0 T
Ancpicccma hebna Liver 1610 a7 L8 69 p-L} -
. A l-mons Flesh 234 2 101 [ 34 ARE}
Auguit 1971 -
S peuciiz-my ang
3 rysnnus Liver 1563 ] 103 87
7 178
A tmprs Licer 380 842 129 39 a4
Jamuary 1977
$ pavcanis Lver 170 b
8 188 6 <
i faucaring Fiewn 22 ¢ .27 ’2 g'e
pavimn N I T $ I PR
Auqgunt 12T
Serom amom Ve - 10 i €3 2@

238

J-14
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‘ \a. 2 MacGREGOR: AMOUNT AND PROPORTIONS OF DDT . ”
JTin TasLe 5.~—Distnbution of.;l,p'DDE.p.p'DDD and p.p'DDT in various animals from southern California marine waters. Parpoises
found dead on beach rorth of San Diego, variousdates May 1970. Fishes and crustaceans takenin net haul 1n San Pedro Channei
—_— 4 August 1971, .
- COT Stanaard et Total "
N — Crgan fergin we.gat cor —Eﬁﬂi—
125 Specres fested . rm) [F]) fs2m) CCE ote B i 1 §
170
1 68 Porpuses .
] 89 ' - Lazgraraynchus cdiiqu:Jens tiesn 8. 92.0 23 $7
. 15 . - Ce'phinus sd flesn o8 e85 Se 7.7
- 16 ° Ce phinus $p tiesh an. 856 72 78
CTTY —— “ Oerpninus 3D - fryer 44, $07 438 45
o g Oear.nus 39 - tivar 300 920 40 - 40
-on R DeipMnus 32 head &b 135 IR ] 26 5
.)th . Ceprinys sp. dludber 497. €85 34 an
sthe Fares
aged Leuraziossus shitius who's (1] $20 43 759 116 124
] and ; Ye'andsti;—a8 Jammeas. eenout whoie [+ 240 85£3 879 27 94
X ArZyrcse ecus 40 crettin wro'e 30 5 5] 495 76 429
j Cyc.0in0Ne acCHrIGEnS wazie 48 =13 201 (124 [ %4 148
- ] - whc.e aQ n [#3 151 69 17.0
?DT 3 whote 3] 39 2:5 832 ss 109
. 1 ises, 4 whoie . 12 8 385 835 45 60
ifor- _{ who.e k) - 1S 49 q,s €.6
aon ) i Crustateans
IDE 3 Gra:hop~gus.s 5G85. pelag:c mysd who e 42 .£5 %7 72 180
) B | 54 s [33) 81 s
.and . 4 L] L 329 61 Mg
i Nepc3se 333, curhals.d whe'e 019 2e 523 43 EX
wont, y Neratosiehs 39 . funhavted who ¢ £33 26 2 33 ()
agze !
223 3
{)DE i .
’ ! 59% (26-51), DDD 207, and DDT 287% of total \enica Bav in May 1970, indicated that DDT was
1 3
spre- : DDT. more abundant than DDD while 15 and 20 me
a off G Keith and Hunt (1965) list DDT content fer Jater the reverse was true Table 3. Figure 11
aged : samples of mammals. birds, and freshwates The pelazic crustaceans and fish taren in the
{ N N A . ; y o e
- I taken throughout Califernia. The prepsrtion of midwater trawl in August 1671 (Tuble 5: did net
: i DDE tends to be high in catezories that include ~ show the tncreased DDD to DDT ratio as dié the
. birds of prey and £sh eatirg birds, but varies con- Lottom fish taken at that ume, cr the five S.
i ) 5 ,
Lo - t siderably in their other samples. In their warm- leucopsarus taken in Apnl 1972 mad sampls
: ;- water fish samples and the fish eating birds. white takenin Auzust 1971 Tuble 3, Fizme 12} about 3
R i pelican, western grebe. and common eyret, D0DD s nautical miles from the White Paint zener outfail
) 3 unusuaily high. Tiis may be becauseof ihe {srmer eontained zbout twice as muck DDD as DDT.
o ' use of DDD as a spray on some California lases - The werk of Burnett 11971 on DDT residues in
i (Murphy and Chandler, 1948; Bryden, 1655 Hunt the sand crabalonz coasial Caitfornia shaw vdthat
} the hizh raticsof DUD - ere alocal condi-
3 DT Jdumeinz into ticn. Tweivesamplest November 1970:
{
: : Februar: i ..
: i AR the White Pomnt sawer i b
{ e v . L2 and 34723 N cont: (e DD han MDY
4 ‘t T NDE L T DLD. T hut twe sam ians aurth and @
: : cfthisar
" ] : - feursazx « te the outfail averazed
. - ' ) mwre il IS ER
{ L. imCIcat- N the ~ewer 3yelf
. ‘ Hal G el withadianes nlace e me ctapied i Do
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Ficure 11.—Chromatogram of DOT analog stardard and of a fat
sample from Ses2s:es paucispinis 1abenin ¥
January 1972 pp DDE 198 ppmiis ot} ¢l Fadowang cestation
of dumping of DDT wasies and fushing out of sener hiresin AN
pp'DDD (15 ppmi has exceeded pp DDT 13 i ppmyin Mol ish
specimens tested Pnor to cessation of dumping and fushane cf
sewer lines. DDV wag almost always preseatin greater qual
than DDD.
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Point plant and out into the ocean. Sewer water
from these depnsits contained +%7¢ DDD as op-
posedto2-57 in theoriginal Montrose discharges,
and although the total amount ef DDT and its
metabolites was much less than befcre A 2ri 1570,
the total amount of DDD enterins the acean op-
peared tobe ceveraltimes greaterehanitt
before the dumping stogped T

account for the increase in DD
taken in 1972 rather than the =
indicated by the caleulated line t
1). A mud sasnple tuken {from the
miles from the sewer outfuil in July
after the sesser cleaning aperat:
tained G DDT, 82T DDE. and 1-¢
17, This cempdins favoravls with th
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Fiourr 12.—Chromatogram of DDT anak
of mud fromithe cceanfeerinthe Los An
1971. 16 mo aficr most dumping of DDT = astes stopred. ODD
greatly exiceds DDT. This may have fesuiled from 1he seaed
cleaning operations, or it m2) have teen the condition exnung
before and metely redest what the tiotacar excrete more asdy 1A
the Sebustes chromategram (Figure iba, the 0.9 DDE geax b
within the limily of the nght preFerucns 0 p 2 DDE fce s ta ke
considered 0.p' DCE. In the mud samp'e i1as much 130 Msh and
may be DDMU (= meiatuisie of DD D) winch has the same reicn-
lion time on this columa as 0p ' DDE.

= seandard and sample

The most noticeable differsnce between the pes-
ticide metabolites in the fish (Figure 11) and the
mud (Fizure 12) were the two prominent Peaws
preceding p».p"DDE. The reax at the lecus of
0.p'DDE also may contain DDMU. a metabolite of
DDD. The other pear ccund =2 abel 3
[telthane. fiowever, severai aozen
sampies tested sudseauen .
reaks except for cxpected 2meunts of ap DIRE.
The mud sample Figure 32
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MacGREGOR: AMOUNT AND PROPORTIONS OF DOT

There was also a large decrease between May
1970 and January 1972, in total pesticides in the
fish taken in Santa Monica Bay (Table <1 The S.
paucispinis takenin 1972 were smailer than those
taken in 1970 which may account in part for the
lov:er values. The five specimens takeninJanuary
1972, averaged 312 mm total length. Phillips
(19647 givesthe total length of thisspeciesatage2
as 267 mm and at age 3 as 343 mm. Thus, most of
the growth of these specimens had takzn place
since dumping stopped.

On land where soil has been subjected to DDT
spraying for long periods of time, the situation is
very different. In New York State vineyvard soils
(Kuhr, Davis and Taschenterg, 1972) the residues
consisted of 73 DDT and 277% DDE after 24 yrof

spraying with DDT. In Oregon (Kiigemagi and .

Terriere, 1972) samples of soil from ore orchard
contained 305 DDT, 17% DDE, and 3¢ DDD ufier
25 yr of spraying, while soil samples frem anotker
orchard in a diffcrent area contained 78t DDT.
14% DDE, and 57 DDD afier 24 yr. Forests in New
Brunswick, Canada (Yule, 1973) were sprayed
heavily from 1938 10 1267 in which year spraying
with DDT ceased. Many samples taken of soilsin
this area in 1968 contained 927 DDT ané 8¢ DDE.
Three years later a second sampling cf the soils in
the same locality contained 90:DDT and
107 DDE. DDD was present only in trace amounts
in both sampling years. .

As a general rule scil samples from land areas
that have been sprayed with DDT tend to contain
a much higher proportion of DDT than DDE ar
DDD even after many years. This is not neces-
sarily true of the fauna that inhabit the land un-
less their contamination 1s the resuit of recent
spraying. Keithand Hunt (1966 give examples of
a number of specics of mammals and birds in
which the proportions of the three analegs vary
greatly.

Within some species of birds which are more
wide ranging thah mammals. there seems to be
remarkable uniformity in the proporiicns of the
three analogs. Martin and Nickersont 1672 tested
125 10-bird samples of starlings from cughout
the 1481 United States. These sampies averaged
915 DDE, 3% DDD, ard v DDT. Althoush the
total residues rangod I 0510157 s
two samples did thie ameunt of DDD exceed DT,
and 1n only onre did the ameunt of DDT excees
DDE.

The proportiens of the th

.

ree anal

tar Lo the propTriooe

-

the starlings t- sery =

found in the fish taken in Santa Monica Bay in
1970 (Table 4), in the porpoises found dead on the
beach in 1270, and the smail fishes and inverte-
brates taken off Los Angeles in the mid-water
trawl in 1971 (Table 5). And, in fact, except in
cases of recent contamination by DDT. most fauna
have tended to apprcach these progsrtions in re-
cent years. This is in spite of the fact that soil
samples from areas of land that have long his-
tories of spraying with DDT almost without excep-
tion contain very high proporticns of DDT. From
tkis it would apgear that the selective storage.
metabolism. and excrezion of DDT is someswhat
similar for all animals.

When investigators first became aware of the
pesticide probicm, methads of measuring residues
were considurabiy less refined than they are at
present, and few samples were run. Very htile
work has been do.ie on preserved specimens from
these eariier y2ars. But, in view of the shimilarity
in prego: :of DDE and DDTir so many ¢
ent species inrecent years, it scerms probable thad
the increase in DDE and the chanze in ratios of
DDZ and DDT in S. {euccpsarus are deseripuvesf
the general change in these analeogs that has
taken place in the carth’s envirenment,

There was no pattern dizcernikie in the dis-
tributian of Aracier CIn 472 myctophid ;am-
ples taken between 1949 and 1368, the median
values of Arcclor 1254 fluctuated around 0.17 ppm
and showed no trend with time. 2 v-eight per-
cent of the sampies contained less than 0.25 ppm.
The only indication of an areal reiaiionship was
shat while the three stations clegest to the White
Point sewer cutfail, and the city of Los Angeles
(CaiCOFi stations 57.05, £0.28. ané 20.30% consti-
tuted only §% of the total samples. they accounted
for 347 112 out of 33" of the mycrephi containing
more than 1ppm of Arcclor 1254, However, there

:7 feal miles

. and
-re .n the Los

Anzeles area that contained noie or traces only.
et values could resuit frem the mye-
tephids ingestiny nondigestitie par\lchs of
man-mada subsiances either while feeding or 2€:
crdentaily whileinthe cod end ofthe planktonnet

3270 nan

Inthe larzer £-h tikenanthe 1. nzeles aren.
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solutions of sample used in such cases in order to
keep the DDT residue recordings on scale.

SUMMARY

1. Between 1849 and 1970, tota! DDT increased
in the ocean cff southern California. The major
source of this inzecticide apparently was wastes
discharged into the Los Angeles County sewer
system by a major manufacturer of DDT.

2. As measured in the myctophid fish, Steno-
brachius leucopsarus, p.p'DDT and p.p’DDD in-
creased for several vears unul metakolism, excre-
ticn, and dispersion cqualied input. at whicn point
the content of these CHC stabilized in the fish.

3. The more persistent. less casily metabolized
p.p'DDE continued to increase in S. leucopserus
throughout the time period under stucy. The
amount of p.p"DDE decreased with distance from
the sewer ouifall.

4. Durin"!!:zn"rlm"\'c'qre"*nwkﬂnf. yeeof d

carme more 3sulu
cessatien ef dumen

and most of the other fish species teste.
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